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( Universal Planer Vise. 

W resent herewith an engraving of a 
planer vise, which is truly universal in the 
sense that a piece of work when fastened in 
it cal placed in any desired position and 
plane at almost any conceivable angle 
without the necessity for loosening it from 
the \ 

The extra function required to accomplish 
this is provided for by the semi-circular sub 
hase shown, the base of the chuck itself be 


ing made to fit it by turning and boring. 
Inaddition to this the chuck base swivels 


in th linary way, is graduated and clamps 
by a le joint arrangement which holds 
it 1 ecurely and without the least det 
rime! strain to any part of the chuck. 

Both chuck jaws are movable by the right 
and left hand screw shown, and one jaw 


remains parallel while the other swivels for 
holding taper work 

When tightened the jaws are clamped to 
the chuck by the four bolts shown, which 
operation tends to tighten the wedge-shaped 
pieces and force them down firmly to the 
chuck platen. 

This chuck is made in eight sizes from 8 
inches to 24 inches. The ‘‘No. 4” size 
opens St inches between jaws which are 12 
inches long, 2} inches deep, and swivel 2 
inches. It has a base 13 inches by 15 inches, 
and its hight over all is 10 inches, The 
chuck is made by The F. F. Chase Mach, 
Works, Plainfield, N. J. 

ae 
Double-acting Two-plunger Pump. 


The accompanying engraving is of a 


double-acting two-plunger pump designed 
for hydraulic press work, and, consequently, 


for high pressures. The base of the pump is 
the reservoir from which it draws the water. 

The suction valve opens only during the 
outward motion of the piston; the inward 
motion driving one-half the contents of the 
barrel forward to the, press and the balance 
to the front side of the piston past the press 
ure valve, and it is then driven forward 
on the forward motion without valve action. 

The pump cistern or reservoir is 40x32 
x20", and there are tight and loose pulleys 
"x60 6which are driven at 100 turns per 
minute The stroke: is 4'in all sizes, but 
different diam 
eters to deliver from 450 to 4,400 cubic inches 


the pistons are made eight 


per ninute, at pressures ranging from 800 
pounds forthe larger pistons, to9,000 pounds 
for the smaller ones. 

The pump is made by The ‘'W. & 8.” 
Hydraulic Machinery Works, 204 East Forty- 
third street, New York. 
<—- 
A report comes from 








Washington to the 
effect that the British nayal estimates will 
include provision for four 
of War which will be patterned more or less 
closely after our U. 8. vessels the ‘‘ Colum- 
bia,” and the ‘‘ Minneapolis.” They will 
include the feature of triple screws, and in 
other respects will be much like our own 
Which are regarded as perhaps more dis- 
tinctively American than any others of the 
Vessels of our new navy. The English ves- 
sels will, it is said, be somewhat longer than 
our own, will be supplied with 25,000 horse- 
bower, and will have a calculated speed of 
twenty-two knots. 


large vessels 


Weight and Mass. 


———— 


By Cuas. T 


PORTER 


I would like to supplement, in a few 
words, the admirable exposition of the dis 
tinction between weight and mass, which 


| cl. 


MN 





stood, It can, moreover, be made quite 
obvious, even to those who have little or no 
knowledge of mathematics, and so I think 
your readers would like to see it dwelt ona 
little longer, and illustrated still further. 

Let us suppose a body having a weight of 


20 pounds suspended by a cord of such 


im PM 


ise 


Ts 


_ 


New PLANER CHUCK. 


was presented by {Professor Wood, in the 
AMERICAN Macuinist of January 24th 

This distinction is one of fundamental 
importance, so that without a clear under 
standing of it, a proper knowledge of me 
chanics is impossible, but it is one about 


which the ideas of most persons of ordinary 


length that the distance from the point of 
suspension to the center of gravity of the 
body is 20 feet undisturbed 
That is, its 
line of suspension will coincide with the 


If entirely 
this body will hang plumb 


imaginary straight line from its point of 
suspension to the center of the earth, which 





intelligence, and, indeed, of most educated 
persons as well, are more or less, and often 
misty. It 
seems, therefore, as if it was the duty of 
any one who can help towards making this 
distinction plain to do so. 

The distinction is not only important, 
it is also deeply interesting, and is exceed- 


ingly simple when once it is clearly under- 


to the last degree, vague and 
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This is the 
direction in which the force of gravity or 


is the vertical or plumb line. 


the attraction of the earth acts or is exerted. 

Now, we know that the least conceivable 
force, the faintest breath, exerted -wgainst 
this body in any direction in the horizontal 


plane will cause it to swing a little. It can- 
not swing far under this slight impulse, 


because it is not moving horizontally, but in 


an are of a circle. As it swings from the 
plumb position it is being lifted, and gravity 
acts to bring it back to the lowest point of 
its are. But for a small amount of swing 
ing motion the effect of the attraction of the 
earth is so slight that it may be disregarded, 

It is interesting to inquire just what the 
influence of the earth’s attraction amounts 
to, to resist the motion of this body upward 
in its are at points near the plumb line, and 
the rate at which its effect diminishes as 
this line is approached. This effect varies 
as the versed sine of the angle which the 
line of suspension forms with the plumb 
line. The versed sine of an angle of 1 de 
gree is .QOULS23048, the radius being 1 
The circumference of a circle with radius 1 
6.2882. On the circle of 20 
length of 1 degree is 4.19 
At this distance from the plumb 


isl. xX 2 
feet radius, the 
inches 
line, then, if the motion of this body in its 
are be expressed by 6.2832, the distance it 
has to rise against the resistance of gravity 
is represented by the decimal .0001528048 
The resistance of gravity to motion in its 
are is, therefore, at this point, .00002424 of 
its weight, or .0004848 of a pound, 

For points near the plumb line the resist 
ance of gravity varies as the square of the 
distance, and so at one-tenth of a degree, or 

119 inch distance, it is .01 of the above 
amount, or .O0004848 of a pound, which, as 
already stated, is so small that it may be 
disregarded, and the body be considered as 
if it were moving through this short dis 
tance in the horizontal direction, or at right 
angles with the direction in which the force 
of gravity is exerted, and when a body is 
moving in the horizontal direction gravity 
has no effect at all on its motion 

Now, if we consider the application of 
force to this boly in any horizontal dire 
tion, and the motion in this direction that is 
produced by such application of force, we 
shall perceive that we have gotten rid of its 
We shall see 
is not a quality of matter, that it is only the 


weight entirely that weight 
This attraction is 
The body itself, the 
matter or mass, is between two equal and 


attraction of the earth, 
resisted by the cord, 


opposite vertical forces, namely, the pull of 
the earth and that of the cord, and, so far as 
the horizontal plane is concerned, it is as 
completely without weight as it would be 
at the center of the earth, where a// the 
forces exerted upon it would be equal and 
opposite. 

We can now consider the effect of force 
acting on matter or mass to pro luce motion, 
and our first observation is that the least 
force that we are capable of observing will 
protuce a motion of the mass which we are 
able to perceive, and that the motion thus 
imparted will coatinue after the force has 
ceased until it is obviously arrested by the 
resistance of gravity. These facts having 
been settled by observation, we next natu 
rally inquire how much motion any certain 
amount of force will impart to any body, 
We are, 
of course, greatly interested when we are 
told that there is only one way in which 
this could be ascertained, that it was ascer- 
tained in this way long ago, and that the 
fact so established is the fundamental fact 
unlocks all the 
dynamical or mechanical mysteries of the 
universe. 


and wonder how we shall find out. 


of physical science, and 
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This fact is that the attraction of 
carth is a uniform or constant 


the 
force, that its 
effect on all bodies varies directly as the 
quantity of matter which they contain, or 
us their mass, and so it imparts to all bodies 
at the 
the 
by experiment that at 
in the 


same distance from the earth’s center 


has been established 
the 


which the experiments 


same motion It 
level of the sea, 
latitude at 
have been conducted, any body, whether it 
that is 
tains in a given bulk a greater ora less quan 
tity of matter 


be heavy or light, whether it con 


will, in one second of time 
fall 
feet, and at the 


will have a velocity of 32.166 feet per sec 


in a through a distance of 


16.083 


vacuum 
end of the second 
ond. So any other force constantly exerted 
in any direction whatever, if equal to the 


force of gravity, or to what we call the 
weight of the body, will in the same time 
produce the same motion, and impart the 


same final velocity in such direction. Re 
the effect 


force, it 


specting of different amounts or 


degrees of is obvious that the mo 
tion and velocity imparted will vary directly 
as the force exerted, because if force 1 
imparts motion lina given time, then an 
other force 1 will in the same time impart 
an additional motion 1, and so on indeti 
nitely. 

Il have employed the illustration of the 
suspended body, because the neutralization 
of gravity by the cord seems to me to be a 
very impressive fact. In other respects the 
illustration given by Professor Wood is bet 
Indeed, one more admirable could not 
The the 


is continuous in the horizon 


ter 


be imagined. motion of sled on 
frictionless ice 


tal plane, or, strictly speaking, in the hori 


zontal arc, always tangent to the radial 
direction of the force of gravity, the surface 
of the ice being the water level. We are 


now able to see clearly enough what should 


have been the answer to Professor Wood’s 


question, namely: ‘“‘If a sled weighing 20 


pounds were placed upon perfectly friction 
less ice, would it be possible for a pull of 10 


pounds to be exerted upon it?” The an 


sweris: A pull of any force whatever 


might be exerted upon it, imparting to ita 
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Graphic Analysis of Paddle Wheels 
With Fixed and With Feathering 
Floats—IlI. 

By Cuas. M. JONES 
FEATHERING WHEELS 


There are two general cases in the analysis 
of feathering paddle wheels 

The first is shown in Fig. 3, where 
centric links JD 7, DR, DX, ete 
at D shown in Fig. 4 


the ec 
, all pivot 


while in the second 
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locity, since it is rigidly connected to the 
shaft C, and M being the instantaneous axis, 
the circumferential velocity of the edge L of 
float, is to the velocity of the stud J, as M L 
isto MI. 

Draw M L, and taking Mm = M J set off 
m n perpendicular to WV LZ, and equal by 
any scale to the circumferential velocity, 
in feet per second, of the stud J (the circum 
ferential velocity about (). 

Draw Mn indefinitely and intersect it at 
line from 


p by a “drawn perpendicular to 





k\ . tH 
uv ‘y 
“jio 


B Fig. 4 


GrRapuic ANALYsIS OF PADDLE WHEELS. 


v <i 
‘ Ss 
V4 
yr ——==— ————————— 
corresponding velocity. The pull of 10 


pounds continuously exerted would impart 
to the sled in one second a velocity of 16.083 


feet per second, and would act through 
8.0415 feet in imparting such velocity. 


That is, 10 pounds being one-half of the 
force that is exerted on the sled by gravity, 
would in any given time move it through 
one-half the distance, and impart to it one- 
half the velocity that gravity would do. 
In gunnery we have great velocity imparted 
projectile 
through a short distance, namely, the length 
of the bore. 


to a by a great force acting 


rod attached to one of 


there is an eccentric disk, driven by a king 
the float levers, and 
the remaining links are pivoted to studs set 
around the face of the disk, the object being 
to keep the links in one plane. 

The arrangement of Fig. 3, is for small 
wheels with few floats. 

In Fig. 3, let A LZ be a float just entering 
the water. Produce H D and J C to their 
point of intersection M, then is M the in- 
stantaneous axis about which the float and 
lever are swinging when in the given posi- 
tion. 

The stud 7 is revolving at a known ve- 











Fig. 3 


ML, then L p will 
be the 
ous circumferential 
velocity of the 
edge LZ, when in 


the given position. 


instantane- 


From p draw p r 
in the direction of, 
and equal by scale 
to, the ship's veloc 
ity in feet per sec 
ond, and join 4 and 
r. Then Lv is the 
motion of the enter 
ing edge, both in 
direction and veloc 
ity, in feet per 
second, when re 
and ad 
the 
given speeds, when 


volving 


vancing at 


in the given posi 
tion. 

the 
parallelogram Lp 
r 7, and produce 
K Ltol. The dis- 
tance 7 8, cut off 
on 7 r by K Ll, 
is the circumferen- 
tial velocity of L, 
the 
given speed of ship, 


Complete 


which, with 


allow the 
without shock. 
Since 7 8(= 


would float to enter edgeways 


79) is here less than L 7 (the 
the for 
entrance would be negative, and the portion 
of float 
the lower positions of water arc. 


ship’s speed) slip purely edge 
near /, would retard the vessel at 
The same 
general remarks apply to negative slip with 
feathering floats as were made in regard to 
the phenomena with radial wheels. 

Draw M XK indefinitely, and taking MS = 
M J, set off S ¢, perpendicular to MS, and 


equal by scale to circumferential velocity of 


stud J, as before. 
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Draw M t, and intersect it at © by Kp 
drawn perpendicular to MK. 

K vwill be the circumferential 
of the edge K, when in the given pos 
and drawing v w equal to, and in the « 
tion of, the ship’s motion, K w will b 






Velocit bi 


motion of the edge K 

In the same way the motion of any 
the float 
motions for any position in or out of 


point on can be found, an 
water arc. 
The instantaneous axis shifts along a « 





: W 
a 
eS th 
ve 
” 
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f 
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r lo 
ie 
\ 
/2 a 
! 
7 
te 
24 ir 
le 
In 
during the revolution of wheel, and for e 
position of float is found by the intersections : 
of the link and paddle arm. * 
At the lowest position shown, the motions : 
of edges and middle of float are 13, 75 & > 
and U W, and the pressures on the float it 3 i" 
this position are less than when in the others 
(as With the radial wheel), and the greates p 
thrust and resistance to engines will be { 
near the entering and trailing positions 
With the eccentric center D as shown. the 5 
angle between float and line of motio 4 
entrance is greater than when in trailing z fe 
portion of arc, so that the thrust and p Es: P 
ordinates shift towards the entering en * 
curve, nt 
A much easier entrance is secured with th 4 ; 
wheel reversed as regards the eccentric ce! " 
ter. 4 
The motion of the trailing edge of the a dr 
extreme left-hand float as it emerges, being : rs 
Zh, \et the engine be reversed, together with a - 
the vessel’s motion. Z,/ will be the circum -. 
ferential velocity, and j « the velocity r 7 
ship, and Z 7 will be the new motion of th 
edge Z. eS - 
k Zi will be the angle between float and be : 
line of motion, and since the axis @ is un , : 
changed for reversal, the angle & Z @ is ecual 
to §, which was that first found (before r ? 
versal). Z7@ is, therefore, simply a prolo 
tion of h Z. ; 
Since 0 is less than 0, the reversal softens oo 
the entrance. - 
The efficiency of the wheel is also so i 
what greater with the angle of entranc ms 
least, since any motion imparted to the P : 
water at entrance tends to reduce the «a F 
of the floats when in the trailing pos! " 
tions. ” 
There is, however, great reluctance among 
engineers to placing the eccentric center 02 flo 
the after side of main shaft, on accoun! 0! ” 
the danger due to floating debris striking "7 


the levers and pins. 
Fig. 4 represents the second case, in which 
an eccentric disk, carrying studs, is revolved 
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is of an arm (the king rod) driven 

if the floats. 

S the eccentric studs revolve with 
velocity, due to the particular posi 
he king rod, the instantaneous axis 
be found by continuing the center 
irms and links to their intersection 
ndicular to C J, take 7g equal to the 
rential velocity about C of the stud 

/ the previous construction, and draw g 

|to, and J w perpendicular to the float 


H; w gis the velocity of the stud Jin 


th tion ZZ J, and J w is the stud veloc 


ty endicular to Hf J. 
D Hf f perpendicular to D H, indeti- 
iid taking J7e = wg, draw ef per 


The intersection of e f 
ind at f, determines the velocity of I, 
whi ios, 

D Df, and from the line of centers 
fe tric studs, draw a perpendicular to 
the ig rod center line D J/. The inter 
serti with Df gives O Pas the circum 
fere velocity of stud centers, when the 

| is in given position. 

L 1 7 U be the float to be analyzed. Per- 
pend jar to CO Btake Be equal to the 


cir ferential velocity of B about C. 
Resolve Be into Bb parallel to, and de 


perpendicular to #& B, then Bb will be the 
velocity of the stud B, in a_ direction 
para to RB. 

Since O P was found equal to the velocity 
of stud centers for given position of king 
rod ke N nv equal to O P and perpen 
licular to D N. 

Resolve NV ninto NZ parallel, and 2 @ per 
pendicular to the link V &, thenis Nz the 
longitudinal velocity of the link WV R. 

Take Ror parallel to V R, and equal to 
V/, and draw 7 S indefinitely, perpendicu 
arto VR. Take R Bd = Bb, and draw 
dS perpendicular to R B d. 

Through S, the intersection of d S and 


rS, draw RS, then will # S be the circum 
ferential motion of the point R about the 
true instantaneous axis. 
Perpendicular to S R draw RR 
the 


will 


, and in 
prolongation of # C, the 
the true instantaneous 
axis of the float, from which the motions of 


leTsect nowy 
intersection be 
Ul points on it can be found. 

When the instantaneous axis is inconven- 
iently distant, draw U 2, and through some 
point X on C B, 
draw Y 2 parallel to # AR’. 

Through z draw z¢ parallel to BC, and 
produce ( Bto cut U R ino. 

From v as center, swing the arcs R¢ and 


convenient as the line 


1g 
Uv, and draw to 0. 
Draw vu parallel to B @, then the point 
on U R) will be the point in a virtual 
float, corresponding to the edge U in the 


} 


actual float, and 2 will correspond to BR. 
Draw 2 k parallel to R B (k& being on 
the intersection with C B produced), & will 


be the point in the virtual float correspond 
ing to B in the actual float. 

Draw X uw, making X y = X k, 
draw a perpendicular y y’, equal to the cir- 


and 


cumferential velocity of B about @, and 
Irom «, set off wu Y indefinitely, parallel to 
yy 


Draw X y and prolong itto Y, thenu Y¥ 


will be the circumferential velocity of the 
edge about its instantaneous axis, or of 
«tual edge U about its axis, and drawing 
( V equal and parallel to w Y, and from 
drawing VW, equal and parallel to the 
ship's velocity—the third side of triangle, 
UW. will be the ‘* motion” of U. 


The motions of the king float can be 


found for any position by the first case 
ilre viven—since /7 D and I C produced 
ilWays cut at the true instantaneous axis 
for that float. 

In very many cases, the motion of king 
float may be used alone for finding the forces 
actine on the wheel, which reduces the labor 


to that explained for Fig. 3. 

Having the motions of three points on the 
lloat—for several positions in the water arc 
—fit wheel*, 
ind 


the forces, as for the radial 
irk the centers of pressure. 

In Fig. 5, let P be the center of pressure 
on the float when the stud is at O. 
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Perpendicular to the face of float, draw 
Pp, equal by any scale to the total normal 
force due to pressure and drag, and drop O¢ 
perpendicular to O N (or, rather, to P p, 
since the face of float may not be ‘ 
to the arm ON.) 

Oc is the leverage of the normal forces 


square ” 


about the stud O, and the moment must be 
balanced by an equal and opposite couple 


acting at NV. 


In Fig 
to Oe and ON in 


5 (¢), OC and O Nare equal by 


Fig 5 and C 1 is 


equal to the normal force P p. 


Draw 12 parallel to ON, and erect the 
verticals C1 and N2, and draw the diagonal 
O02. The intersection 3 determines the force 
C3, which, applied perpendicular to O NW at 
N, (Fig. 5) will balance the moment around 
O of the normal forces acting at P. 
Perpendicular to ON, (Fig. 5), draw Nd, 
the 


5 (e), 


scale to 
3 of Fig 
and drawing } a parallel 
to O N, intersect it by 
the continuation of DN 

N aisthe thrust along 
the link D N, which 
the 
perpendicular force Nd, 
thrust 
exerts of itself an addi 


equal by 


1 2 
A force C 


Vig. 5(e) 





gives necessary 


lax 


and = such also 
tional pull on ON, equal 
to the component /a 

P » the total 


normal force, draw p 8, 


’ 
zs 


Fig. 5(da) being 








parallel and equal to 









curve through the ordinate 


plied by the seale of 
Soot 


quired to drive 


number of 


the revolutions per minute 


smooth curve 


or floats, in 
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points, acting against the engine (such as ¢ 8 
foond for the position 0), and draw a smooth 
points, as shown 
by yzue2 7 

the 


The area of the figure in square feet 


stud distances being laid off in feet) multi 


pounds on the 


Ni(LIN¢ 
work in 
the float 


aut the give ft speed 


scale. is the toot pounds re 


once through the 
water ar 

Multiply this work in foot-pounds by the 
igain by 


floats in the wheel, and 


and divide by 


33.000 : the quotient is the effective horse 
power for one wheel.* 


Drop verticals from the stud positions 


and on them set up the proper thrust com 


draw a 
The 


mean 


ponents (such as Prin Fig. 5), and 

YAKuwrTdin Fig. 5 (/) 
the be the 
thrust on one float, and multiplying such 
blades, 
the product is the 


mean hight of figure will 


mean thrust by the mean number of 
water are 
mean total thrust of the wheel 

floats in water is the 
the 
to total stud circum 


The mean number of 
total number in wheel, multiplied by 
ratio of stud are 7 BY 
ference 

Fig. 
and 
Ae 
(= Pp in Fig. 5) 


5 (a) shows the effects of edge resist 
surface friction (not included in 
the total 
and ed the 
Ad is the total result 
ant force acting on the float 
Zz Re, 


about 


ance 


above), being normal fore 


total friction 


and edge resistance 


a perpendicular to A d, is the lever 


the stud 7, and from this. the 


age 


B 0 


circumferential 
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their motion than the usual run of radial 
paddles 
The floats also are further apart, and 
interfere less than those of solid wheels 


For this reason the calculated quantities 


due to using the ordinary arithmetic mean 


closer results 
the latter 


ind have shallower 


speed vive 


than for the radial type, although 
ire of greater diameter 
floats for the same power 


Having the Il. H. P 


ing paddle steamer, subtract the 


of any actual feather 
power re 
quired to work the engines alone (due to about 
14 pounds per square inch of pistons), and 


multiply the remainder or net horse-power 


(Hh. HF.) 


load (taken as i4 


by 0.925 to’eliminate friction of 
per cent.), the product is 
the power available at wheels or available 
horse-power (A. Hl. P.) Multiply the avail 
able horse-power by 838,000, and divide by 
the circumferential 


is the 


velocity of main studs 


(O 5) in feet per minute, the quotient 
mean resistance at the stud centers 
Multiply this mean resistance by the ratio 
of horizontal distance 7 Y tothe are J BY, 
the the 


wheels (nearly), the component of friction 


and product. is mean thrust of 
neglected 

The longitudinal force on the links such 
as VR, Fig. 4, affects the force of D H on 
the lever / 77, but this is seldom of sufticient 
moment to require allowance 

The tloats of feathering wheels should be 
uniform circumferential 


trimmed to. give 


velocity, by the same method of adjusting 
resistances to turning moment of engine as 
the 


cussion of the radial type 


was explained in dis 
ome 

Migration of Cotton 
Manufacturing. 


Before any great amount 
of attention is devoted to 
investigation of causes, it 
be well first to make 
What 


corporation has yet removed 


might 


an inquiry for facts 


from the Commonwealth of 
Massachusetts ? 

Quite a 
themen 


number of 
the 
States have been despatched 
to Boston by 


gen- 
from Southern 
their local 
during 

with a 


trade associations 
the 


View 


past fortnight 


to securing for their 
respective localities some of 
New) England 
which they 


fleeing 


these big 
cotton-mills 
understood were 
southward to an extent 
that had become epidemic. 
Many of 


friends have 


Southern 
the 
Reporter office, and almost 
without 


these 


visited 


exception express 
disappointment at the result 
of their investigations, and 
even £O so 


fur as to say 


that all the talk of a South 


\ ern migration of New Eng 


land textile corporations is 





GRAPILK 


Ps will be the total 
resultant force acting at the O, and 
resolving P s into its components, respect 


Na, and join Pand s. 
stud 


ively parallel and perpendicular to C 0. 
P t is the pull on C O, and ¢ 8 is the force 
resisting the engines at the stud O, when the 
latter is in the given position. 

The push of DN adds to the resistance 
against the engines—for the given position— 
but does not affect the propelling thrust of 
float proper, since the pressure on D balances 
the component due to pull on ON. 

Resolve, therefore, P p (not P s) into its 
vertical and horizontal Components, and the 
latter, P r, is the propelling thrust 
which is due to the fluid pressures on the 
float. 

In Fig. 5 (+) set off from a center line Bw 
the various circumferential distances of stud 


true 


O from its lowest or central position, and at 


such positions erect ordinates, equal by 


scale to the total resistances at the particular 
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5(b) 
PADDLE 


Vig 
WHEELS. 

thrust of eccentric link on the lever pin X 
is found by Fig. 5 (@). 

In Fig. 5 (a), df is made equal and paral 
lel to X 7, and A the total 
resultant force acting on the stud 7° 
A f into its 
parallel and 


Jt is. therefore 


Resolving components, re 
spectively, perpendicular to 
radius of paddle arm, g f is the resistance 
acting against the engines. 

The thrust of float (propulsive) is affected 
Adis 


into vertical 


by friction and edge forces, so that 
the total 
and horizontal components, and UV is there 


force to be resolved 


fore the thrust propelling component for the 
given position. 

Feathering whee.s being usually driven 
by double cylinder engines, are steadier in 


* For the case shown by Fig. 4,the mean of the 
amounts of work done by all the floats would have 
to be found, or the total work computed tor each 
float and the several amounts added. Generally, 
it is sufficiently exact to use asingle mean float 
which can be assumed between the king and its 
opposite. 


pure ‘‘ bluff” for the pur 


pose of averting unwise 

labor legislation and severe 
taxation laws. Inasmuch as they have yet 
been unable to discover a single New Eng 
land cotton-mill of any importance which has 
transferred any portion of zits plant to the 
South, our Southern visitors are led to be 
lieve that 


which one or two New England mill treas- 


the unaccustomed freedom with 


urers are talking about their business for 


publication in the newspapers is for home 
effect. While we believe our visitors are 
not wholly correct in this opinion, it must 
be confessed that the talk of migration of 
the New England cotton industry has re 
cently been very much overstrained,— 
American Wool and Cotton Reporter. 
—_——_+e+—_—_ 

At this writing it seems likely that pro- 
vision will be made by Congress for a sub- 
stantial addition to the navy, consisting of 
three new battle ships and nine torpedo 
boats. This is somewhat unexpected liber- 
ality, and is probably due mainly to the fact 
that the next Congress must appropriate the 
money. 
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A New Throttling High-speed En- 


gine.—lIl. 


is, as has 


ultimate purpose served by the cam 


been shown. to combine the ad 


vantage from expansion continued practi 


cally to the end of the stroke with that from 
very small waste room at any desired point 
of cut-off. We 
have a reasonable approximation in practice 


this 


have seen that we cannot 


to the theoretical expansion without 


combination, 


lead 3 t 


Contre Lind | 
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Fige 9. 


But we cannot employ very small waste 
room with any ordinary construction on ac- 
count of water in the cylinder, especially 
that 
Using equilibrium valves the engine would 
inevitably be broken down on the first revo 
lution. Reliet 
objectionable, and with very small waste 
room an entirely inadequate means of escape 
from this dilemma. 


which is condensed in warming up. 


valves in the heads are an 
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It is required to make an engine that shall 
be absolutely safe from breakdown or in- 
jury in starting, either through water in the 
cylinder or through seizure of the valves by 
than 
how small 


their seats; 
the 
are fitted, 
or how suddenly or at what speed the en 


expanding more rapidly 


and this, no matter waste 


room. or how closely the valves 


gine may be started. This is the problem, 
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motion, the pipe being contipued of full size 
This 
simple separator has these two advantages 
the de 
is sharper, 
Its effi 
ciency is made quite complete by running 


for a short distance beyond the tee. 
over all forms of separator in use: 
flection of the steam in the tee 
and the water has a place to go 
the pipe in the manner shown. The water 
coming over with the steam is, by its mo 
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A New THROTTLING ENGINE. 


the solution of which I have now to pre 
sent. 

The means employed for this purpose are 
the separator and the all-embracing jacket 
open to the boiler. 


such a manner that 


The steam pipe is run in 
the direct course of the 
steam is into the jacket. To reach the pipe 
leading to the cylinder it has toturn the square 
angle of a tee (Fig. 7). Water will not do 
this, but will continue in its direct line of 


~ 





























Fig. 11, 


mentum in the horizontal pipe, carried to 
that side of the vertical pipe which is op- 
posite to the outlet of the tee, so even the 
minutest particles escape deflection, and the 
steam passes on to the throttle quite dry, in 
a condition to be superheated by the reduc- 
tion of pressure in passing through this reg- 
ulating valve. 

The steam jacket (Fig. 8) is made toembrace 
not only the cylinder and its heads, but also 
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the ports, the valve seats and the inter 
steam passages, which latter are quite sepa 
from the cylinder. As soon as steam is 
mitted from the boiler to the pipe, it is 
in the jacket. 
up the branch pipe 


The water formed in hea 
the throttle valve 
valve, is drained 


the starting away | 


small pipe, as shown. A _ self-acting p 
returns to the boiler the water formed in 
jackets and pipes. Then, when the engi! 
to be started, the cylinder and valve s 
are already completely heated up, and 
opening of the starting valve admits « 
dry steam to the cylinder. 

Lest, either through 
the starting 


accident or des 


valve should be open at 
time when steam is turned on to the pi 
or should, this 
opened prematurely, an interlocking atta 


ment is provided, which is disengaged au 


after has been done 


matically, either by the lineal expansion 
the cylinders, or by the pressure of stean 
one of the jackets, and which makes it 
possible to open this valve until the cy 
ders have become fully warmed up 

The method by which, in this engine, v: 
small waste room is made sufficient for 
requirements of high speed may properly 
this The sim 
piston valve employed at each end of | 


described in connection. 
cylinder is divided into two valves in cy 
ders of small diameter (Fig. 9), and in lar 
cylinders into four valves, two on either s 
of the cylinder. These are all connected 
their rods, and move together as one val 
The steam is admitted between the valy 
so that the rods are in tension. 
attached to the 


they are entirely free in their se 


are rods in such a mani 
that 
The advantage of this division will be s 
For example, the 86-inch cylin 
shown (Fig. 8) is provided at each end w 


at once, 


four valves, each 5.5inchesin diameter. Th 
combined circumferential opening, for 
mission and release (and the entire circu 


The valves 


ference is available for these, purposes), is 


equal to that of a single valve 22 inches 


diameter. This would require a 


port S 


inches deep, and having nearly four times 


the area of these two ports, after deducting 


the valve areasin both cases. 


The depth of 


port required by them isa familiar objection 


to the employment of piston valves of lat 


size. Also, the exhaust area opened by 


22-inch valve would be four times too gre 
that opened by the four 5 5 inch valves bei! 
sufficient. 
are each divided into two, which is a gre 
convenience, and the cylinder, ports 


The admission and exhaust pipes 


jacket are brought into moderate Compuss 


and symmetrical form. It is evident that t! 


least departure from simple valves, making 


a single opening for admission and a sing 


opening for release of the steam, would r 
der this division of the valves, and cons 
quent great reduction of waste room, impri 
ticable. This object can, therefore, be 
tained without sacrifice of efficient steam dis 
tribution only by the use of the cam. 

In the progress of steam-engine devel 
ment the improvements—of hi! 
pressure and expansion through two or m¢ 


great 


cylinders—have come to us, and have fou: 
in existence no mechanical means adapt 
for turning their advantages to the best 

count, except the piston valve. 
tric and the variable cut-off were already 
universal use, and so have necessarily be 
employed in connection with high-press 
and multiple-expansion, until there shou 
be time to provide something better suit 
to their requirements. The singular unsuil 


ableness of both these has been sufficien 


shown. In the case of the eccentric this 
confessed by the various additional devicvs 
more or less complicated, and multiple op 


ings, which 


are resorted to in the atten 
to make it answer. No one will pret 
that a single eccentric, pure and si 


ple, will do at all; but a single cam, p 


The eccen- 


\ 


and simple, meets all the demands. All 


these contrivances for making the eecent 
answer the requirements of high speed, hi 
pressures, and multiple expansion, invo 
the fatal defect of excessive waste room, 

soengine builders have discovered that 

amount of waste room isa good thing, bei 
necessary, in order to avoid, in some degr 
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In 


ises. as I know, the waste room is for 


lowns from water in the cylinder. 


+} tter purpose made larger than would 


ise be required 

system, as a whole, is now submitted 
judgment of engineers upon the claim 
the to be 
{of which the steam engine is capa 


utmost economy 


the only practical service on which 
stem has yet been employed has been 
very small seale, on a pair of simple 
i] engines of 8 inches diameter of cyl 
300 


revolutions per minute, it has so happened 


by 6 inches stroke, running at 
tl very point has received a more search- 
ing test, and been proved in a more conclu 
sj yanner, than it could be on any number 

e engines making a fewer number of 


revolutions per minute. This was especially 


true of the point of safety in starting. In 
deed, a test more trying could not be imag 
int The engines were applied to drive a 
pump of novel construction, and had no fly- 
wh The pump chambers were connected 
by y-pass pipe, to drain them when not 


in us They were first started with the 
valve in this pipe open. They were intended 


to be regulated by a little Waters governor. 
Th imber of revolutions marked on this 
r or was entirely wrong, so that as 
speeded it did not regulate at all. The 
waste room was 84 per cent., the stroke 
being very short, When steam was 
uimitted, the pistons leaped at once to a 


ful velocity. It could not have been 


than 600 revolutions per minute, pro 


| 
less 


duc excessive vertical vibration. There 
was no accident, nor sound, as of water, in 
the cylinders. It struck me that this un- 
looked for test of the efficiency of the sepa 


rator and jacket was of such a crucial nature 
that it ought to be repeated, and I improved 
While experi 


have re 


every opportunity to do so. 
with the 
peated this test more than a score of times, 
Of 
any other piston valve engine would 


menting pump, I must 
without ever a thought of an accident. 
courst 
have been broken down by water, especially 
on the upper center, at the first jump 
Unfortunately, the pump proved a failure, 
A friction brake wheel was put in its place 
for continuing experimental work with the 


engine When afterwards this was exam 
ined by Professor Denton, between the in 
ertia of the wheel and the friction of the 


brake blocks lying on its surface, the furious 
I started 
is sharply as I could do, but bad to regret 


start had been rendered impossible 


that on this point I could not show the Pro 


fessor the wonderful demonstration that I 
had myself enjoyed. . 
10) needs but little 


The illustrations make its con- 


The governor (Fig. 
desc ription, 
struction sufficiently clear. This is such 
that the radial lines on which the opposing 
central forces act are coincident. Its action 
is frictionless. This permits a closer ap- 


proach to isochronous adjustment than is 


practicable in a governor, the action of 
Which involves the overcoming of any resist 
ince trom friction. 


The improvement in the valve (Fig. 11) 


consists in balancing the stem. So far as 
la iware, this has not heretofore been 
done It is obvious that close regulation 
cannot be had with a pressure on the area of 


the stem varying from 150 pounds on the 


square inch to 0, according as the valve is 
Wide open or closed. 
—_~ppe—_—_—_- 
Testing Flue Gases. 


By W. H. Booru. 

There was on exhibition at Antwerp an ap 
paratus that should interest steam engineers, 
for it is by no means a bad idea. It is an in 
strument for continuously pointing out the 
It ac- 
plishes this end by means of weighing 
products of 
from the furnace. 


efliciency of combustion in a furnace. 
CoO 
the combustion as they come 

Just how this can be accomplished is not 
easily hit upon at first thought, yet the prin- 
ple is very simple. In burning fuel on a 
grate it is usually considered that the 
umount of air required varies from 18 to 25 
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pounds per pound of fuel, whereas the the- 





oretical amount necessary is only about 12 
pounds. — It that the 
amount of is present in the 


follows, therefore, 


carbonic acid g: 
flue gases will vary very largely and be de 
Now 


carbonic acid gas is a heavy gas, it is much 


pendent upon the ratio of air to fuel 


22 as 


heavier than air, for it weighs about 
compared with air weighing about 15 or less 
This is made use of in the test apparatus 

If we 


we could pour into the vessel a cubic inch 


took a gallon of air and weighed it 


of carbonic acid gas, and the scale beam would 
dip. Now 


a chemical balance on one end of 


in the instrument above there is 
which is a 
glass flask of about one pint capacity. This 
contains air, and hung to it is a watch glass, 
At 
the other end of the beam is a similar flask, 
This neck extends 
downward into a cup, from and through the 


to serve as ascale pan for small weights. 
but with a longish neck 


bottom of which rises a pipe a perforated at 
its globular head. From the side of the cup 
another pipe 4 leads away 

The whole apparatus is hermetically sealed 
up in a glass case, and the two pipes a and 6 
are the only communications with the out 
It is thus clear that if a pump be at 
tached to pipe ’ and air pumped out of the 


side 


little cup, the only source of supply of air 
must be by the pipe @ up into the flask, and 
down through its open neck to the cup, and 
away by the draught pipe d. In using the 
apparatus the pipe 4 is actuated by a form 
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Testing FLUE GASEs. 


of 


the furnace, while the pipe @ is attached to 


air ejector attached to the chimney of 


the flues on the boiler side of the damper. A 
up 
the balance is ad 


continuous current of gas is thus set 
the 
justed for a certain percentage of carbonic 
is evident that 


when the amount of air used is less, the pro 


through flask, and if 


acid in the furnace gases, it 


portion of carbonic acid will be greater, and 
the flask will become heavier and tip the 
beam, whereby the needle will point toa 
different 
that the needle stands vertically for a fair 


mark on the scale. If it be known 
proportion of air, then any departure from 
the vertical to the left,7. e., to J, is indicative 
of an excess of air and points out perhaps 
that the fire grate is partly bare of fuel, or 
the fire 
acting to reduce efficiency, whereas a de 


is too thin, or there is some cause 


parture of the index needle towards 7 shows 
a nearer approach to perfection of results 
The index of the instrument is set to show 10 
per its vertical 
position, and 0 to 20 per cent. at the extreme 


cent. of carbonic acid at 


position, and printed on the case is a table 
as below: 


Indication of the Econometer 


te 


Resulting loss of fuel ‘ Saaase : . 90 


The loss of fuel is given for each per cent 
of quantity of carbonic acid gas (C O,) pres 
ent in the furnace products. 

The instrument is termed the ‘‘Econome- 
ter,” and if it be found in practice to be re- 
liable it seems a very likely tool indeed. The 
only thing needful to know for each case is 
the time necessary for the products of com 
bustion to travel the furnace to the 
flask, so that a fair guess may be made as to 


from 


the time elapsing between any special act of 
the fireman and the register of same by the 
instrument. 

The balance beam is necessarily of deli- 
agate 
Anyone can calculate the per- 
loss at any other temperature 


cate make and poised on steel and 
bearings. 


centage of 
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than 270° C, 
to the heating up of so many pounds of air 
In 


fact, they are worse than useless, for they re 


The loss is, of course, that due 


that are absolutely useless to combustion 


duce the furnace temperature, to begin with 
and carry off heat to the chimney as well as 
serving to choke the flues and spoil the 
draught 

With a continually warning pointer before 
him the fireman would be materially assisted 
in his work, as he would quickly perceive 


the good or bad effect of any acts of omis 


sion or commission in firing, slicing, door 
opening, ete I am not yet clear as to the 
working of the instrument with bituminous 


fuel. 


ents of which being very light (its density 


The steam produced by the constitu 


being but 9 as compared with air nearly 15) 
will serve to render the flask light. In using 
such an instrument I would have the pipes 
aand 4 of fair size, and would lead pipe a 
through a cold water tank so as to reduce to 
atmospheric temperature and condense the 
steam in the gases 
air flask to be kept at the same 
temperature as the gas flask, and that a con 


It seems to me that the 


also ought 


tinuous stream of air should be drawn in the 


same manner through the air flask at the 
same temperature as the gas through the 
other flask. 

— a —— 


LETTERS FROM PRACTICAL MEN. 


Fly-wheel Arms, 
Editor American Machinist ° 
Your issue of January 8d contains an 
by Mr. Charles 
M. Jones, which I wish to reply to, though 


article on ‘* Fly-wheel Arms,” 


for reasons not necessary to state my reply 
is unavoidably somewhat belated. Tam con 


strained to make this reply for two reasons 


The first is, that although names are not 
mentioned the article is evidently in criti 
cism of what IT have lately published—the 


other reason will appear as a moral, 

The objection is made that my calculation 
rests on a false assumption, which seems to 
be that I have considered the end sections of 
the arm to remain parallel during detlection 
Now, a be 
against the differential equation to the elas 
tic curve, # 1@" Y — VW. 

d w® 


rigidly true only at the beginning of detlec 


similar criticism could made 


This equation is 





Fig. 2 
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Strains in Fly Wheel Arms. 


FLY-WHEEL ARMS. 

tion, and is admittedly approximate after 
ward ; and yet engineers unhesitatingly use 
it in the calculation of the strength of beams 
within the elastic limit. They can do so be- 
cause their factor of safety of six or eight 
amply covers this and other inaccuracies. 
Other also have been 


assumptions might 


845 6 T 8 9 10 11 122 15% o0fCoO, 


60 45 36 30 26 2 2 18 16 15 12% at 270°C 
assume the arm to be 
but that 
practice, since the arm swells to meet 
hub. And again, we 
ends of the arms to be rigidly held by the 
hub and rim ; 


criticised. Thus, we 
is not true in 
the 


assume the 


uniform in section ; 


rim and 
but that is not true, since both 
will yield more or less. Other illustrations 
might be cited to strengthen the conclusion 
that the best we can do is to assume an ideal 
wheel, determine the stresses set up in it 


under assumed conditions, and then use 
good judgment, if there is any in stock, in 
allowing for the difference between the ideal 
and the actual construction and use. 
But Mr. twice falls 
such errors in assumption : (1) ‘‘ the sines of 


the angles A B Dand 0 D B (Fig. 2) are as 
oo” 


Jones himself into 
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the ares, and within the limit this is strictly 


so” (what limit %); and (2) ‘‘as the strain is 
proportional to such angles In neither 


case is the statement as used ‘strictly so,” 


except When the angles are zero 


To get an idea of the error due to this as- 
sumed parallelism of the end sections, we 
may safely assume some deflection before 
rupture in any case; and Mr. Jones states 


that “‘such displacement is very small up to 
the breaking point of any actual wheel.” I 
have before me an automatic strain diagram 


for cast-iron in tension which shows an elon 


gation at rupture of .01 inch in 8 inches 
for an ultimate strength of 25,500 pounds 
per square inch, A 12-foot  fly-wheel of 


such metal would have an arm about 5 feet 


8 inches long, whose stretch at rupture 
would be .O8 inch. Assume, and closely 
enough for small angles, that the arm 


lengthens with the secant of the angle of de- 
flection, A PD in Fig. 2, and find 
this rupture to be somewhat less 
than three degrees 


we shall 
angle at 
As that will equal the 
angle between the end sections, | imagine 
other errors will overshadow this one. 

In applying his formule, Mr. Jones as 
half of the 


inner portion of the rim who makes 


the diameter 
But 
fly-wheels that way ? Let us be bold enough 


sumes a hub of 


to try an actual case. In our town there is 


in service at a flour-mill a Bates-Corliss en 
gine having a wheel 12 feet in diameter with 
19 inches face, and a hub 14 inches diameter 
The eight 


7 inches by 8 inches at hub 


by 15 inches long arms are of 


elliptical section 


and 54 inches by 28 inches at rim. As the 
rim at end of arms is about 2 inches thick, 
we shall have in Mr. Jones’ formule, R = 
707) and ¢ 7 Then 

AS r : ‘ 

8 R = 


be ten times 
Manu 
viving the arms a 


In other words, the arm should 
as strong at the huh asat the rim. 
are at 


facturers present 


slight taper. That is right, for although the 
bending stresses under discussion are met by 
ano arm of uniform section, the centrifugal 
itself calls for a section in- 
the The 
arm above has a moment of resistance at the 


force of the arm 


creasing toward hub tly-wheel 
hub a trifle more than twice that at the rim. 
If Mr. Jones is right, the manufacturers are 
in the unpleasant dilemma either of ‘serap 
or rebuilding the arms 
the black 
And then what of the hub ? 


Is anything wrong with Mr. Jones’ analy 


ping their patterns ” 
the 
smith’s anvil. 


after fashion of horn to a 


sis ’ Notice that the value of is fixed for 
v 
less than unity. 
that the 
with A in Fig. 2. The 
A BD will both be zero, 
lie in the same straight 
the value of CDB = 7 
ABD R 
pose, next, that D passes around the rim. 
Angle CO DB will 


mum and then decrease until 


a given wheel and Then 
point D coincides 
angles O DB and 


since their sides all 


suppose, first. 


line Apparently, 


will be unity. Sup- 


maxi- 
D reaches the 
opposite end of the initial diameter, when it 


increase, reach a 


will again become zero. In the meantime, 


angle A £B D has increased continuously 


from 0° to 180°. Here the value of will 


c 
to follow D 
is already evident that these 
fixed 
that matter neither do gold and silver. 


be zero It is not necessary 
farther, as it 
ratio—for 
At 


some instant the angles may have had the 


angles cannot maintain a 


desired ratio; but this grain of truth is so un- 

important as not to be worth the search, 
Does the from 

overlooking the fact that the neutral axis of 


not whole trouble come 
the arm will remain, under the assumed con- 
ditions, tangent to radii at Dand B? This 
sin committed, the next one quickly follows 
in measuring the stress at B by the angle 
A BD, and that at D by the angle CD B. 
On the whole, then, which of us is nearest 
right ? C. V. KERR. 
Fayetteville, Ark. 


It seems to me that Professor Kerr must 
have examined the article above referred to 
while under pressure of other matters, as 


there seems no uncertainty in the statements 
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made as to the conditions governing the ac 
curacy of the formula given 
was origi 


The phrase ‘* within the limits 


nally written in the limit,” the with 
being prefixed without authority and not no 
This 


change the general mean 


ticed until too late for elimination 
does not. however 
ing in any way 

By limit was meant the indefinitely small 
are a sin. ' a, which is to be found no 
ticed in all elementary treatises on the cal 
culus, as the first possible increment of angle 
measured from an initial position, and this 
is not zero, as stated above by Professor 
Kerr 

Reperusal of the article will show that the 
undersigned made no assumption as to the 
relative sizes of hub and rim, the formula 
being general. The statement that ‘‘if the 
hub be half the diameter of rim, the arm 
strain at rim will be half that at hub,” was 
made as a convenient illustration of the sim 
plicity of the relation, and it was thought 
that ‘* strain” would hardly be misunderstood 
for ** stress 

In Professor Kerr’s example of an actual 
fly-wheel if the arm sections were alike the 
would be as the ‘‘strains ” 


** stresses ° (ney 


lecting the shearing effect, which was not 
originally considered) up to the allowable 
displacement, but it cannot be said that the 
strength of the arms should be directly as the 
bending tendency, as if such was the proper 
would re 
at the 


practice our beams, bridges, ete., 


duce to knife edge thinness abut 


ments, 

The undersigned hardly expected that the 
formula given would be applied to fly-wheels 
with india rubber arms, capable of overtak 
ing the hub by half a revolution, the sec 
tions were assumed as of such stiffness as 


is considered necessary for practical con 
struction 

As to who is nearest right those who may 
be in doubt can easily work out a rigid solu 
tion by the ‘‘ theory of least work,” which 
isthe only proper method for other than very 
Cuas. M 


small displacements JONES 


About Lathes, 
Editor American Machinist : 

On my return from England and Scotland 
some months ago it seemed to me that I 
ought to be able to write about their ma 
chine tools, methods, and work, giving what 
appeared to me to be facts that would be of 
value to those at least who were anxious to 
know the facts and the reasons. 

Finding after the preparation of the first 
installment that its publication was likely 


to interfere with industrial interests, the 
original scheme has been abandoned, but 
the letter from A. H, Raylance, from Man 
chester, in your issue of January 3lst, in 
spires me to forward what I had to say 
about lathes 

There are two points in Mr. Raylance’s 
letter that are a surprise tome. He refers 
to one lathe having a slide 9 inches long on 
This, of 
course, must be guided on Vs, as likely are 


one side, and 24 inches at the other. 


all the American lathes he refers to, and if, 
in his advising the use of a slide with a 14 
inch bearing on each side of the bed, he 
means a V at each, | would much prefer a 
slide 24 front, and a flat 
one at the back, making the guide wholly 


inches long in 
in front, where the pressure, resistance, and 
driving power comes, and where the long 
slide protects the way from bruises and 
chips. 

I question the possibility of such a com- 
plete foot lathe being built in this country 
possessing any degree of accuracy, for the 
price your Manchester correspondent men 
tions. 

Your Antwerp correspondent referred to 
the foreign lathes, and thinks ‘‘ the Ameri 
can machinist would have to be born again 
to use them.”” This last remark is quite too 
true, but so much the worse for the Ameri- 
can machinist. 

It is true that our lathes are sold in Eng- 
land ; it is true that they are used in bicy- 
cle, sewing machine, and other shops where 
light work is done. It is also true that 
many of the machine tool and engine build 
ers buy one to see what they are like, but 
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which proves to be the idle machine in the 


works, for the simple reason that the work 
men, who generally work by the piece, will 
not use them because they do not turn out 
the work 

I visited an engine works where one of 
my own workmen has been employed for 
some time, and in speaking of the hardness 
of the iron they put in their cylinders, pis 
ton rings, and working parts, he said “a 
is three times as hard as the iron used in 
America,” and that our machines, that is, 
the American, simply ‘‘ would not work it.’ 
The same tool that would cut iron af forty 
feet a minute in the English lathe could not 
be made to cut the iron in the American 
lathe, of the same size, at all at any speed 
Now this relates to the thousand of lathes 
built by the twenty-five or thirty builders 
who have furnished their machines for our 
workshops during the last thirty 
years, but not to the tens of lathes built by 


or forty 


a few of the lathe builders who are follow 
ing closely on the heels of European de 
signers, though without comprehending the 
English idea, and which are being used by 
workmen who will not 


follow the English 


practice, the English lathe builders and 
workmen starting out on a different con 
ception of the problem from our own. To 
put it as stated by Mr. George Richards, 
“Tf a two-inch round bar be given to the 
American lathe builder or workman to be 
operated upon, the idea is that it is the 
function of the lathe and the business of the 
turner to make that bar straight, rovnd and 
parallel. On the 


problem be 


other hand, if tne same 
given to the Englishman, his 
conception of the job is that there is a sur 
plus of metal on the piece, and it is the 
business of the lathe and the duty of the 
Naturally this 
leads the lathe builder to make his machine 


workman to remove it.” 
as rigid as he knows how, and the workman 
(if he is at work by the piece) to take all the 
cut the lathe will stand. If the lathe is 
true, then the piece can as well be made 
true on the strong lathe as on the frail one. 

The compound rest is an English institu 
tion, aud made to be used in a certain way ; 
plenty of our lathes have compound rests ; 
many of them, owing to the construction of 
the tail stock, cannot be used in that way, 
and so far as my observation goes, I have 
never seen them used in the way they are 
used in England, nor can I see, except for 
taper work, that much use is made of them. 

The English practice is this, first, have 
the compound rest set parallel with the 
ways of the lathe, and not across; the slide 
rest has a long crank and large pinion, and 
can be run down to the tail stock quickly, 
and when there the feed is thrown in. If 
the tool is not near, or is already past the 
end of the piece, the compound rest is run 
up or back to bring the tool right, and the 
cut is started; if the work is too large, the 
tool is run back again by the compound 
rest, rather than as we do it, by throwing 
out the feed and running back the carriage 
to start anew. So that, while the slide is 
heavy and clumsy (if we so like to term it), 
the way they use the lathe there is very 
little fault finding, and none 
where the business of the lathe is that of 


reason for 
turning off stock. There is this that we 
ought to remember, the English machinist 
knows all about our lathes, and has used 
both kinds, while our knowledge is largely 
confined to observation ; or, when supple 
mented by trial, we try to use the machine 
in our way rather than in the way designed, 
and so far as cast-iron goes not on the same 
kind of material they are made for. 
The English tool post does not adjust 
vertically, as we insist upon having ours, 
and the demand for such an adjustment does 
not exist in theirs to a fraction of the extent 
that obtains with us. They use the tools 
about level with the center; many of the 
tools are inserted blades which adjust in the 
holder. We set our tools above the center, 
which the lathe men assume is for the pur 
pose of getting a clean cut with a sharp 
tool, but in my opinion this is not the rea 
son, for with the inserted tools, the tool can 
be of the same keenness, and still be level 
with the center. In the American lathes 
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the tool is set above the center, so the push 
of the cut will take up the slack in the 
loose joints, and this renders necessary a 
new adjustment in hight at every change in 
size. Asa matter of observation, I judge 
that we adjust the hight of the tool three or 
four times to their once 
There is another marked difference be 
lathe and the English It is 


probably safe to say that all our lathes have 


tween our 
feature in the foot stock 
of the 
too, perhaps mostly 


the set-over ” 
English builders, and, 


those of the highest 


while many 


standing, have no possible adjustment in 
either the head or tail stock, but fit both to 
the ways immovably sideways, make them 
true, with no provision for alignment, ex 
cept to rotate the main spindle solid box 
The ruling idea being to make the thing 
true and have the workman let it alone, and 
if it wears out of true put it in the hands of 
the tool maker to be made right. Some of 
the continental builders provide adjustment 
at the head stock, and this seems right. It 
can be adjusted to turn parallel and bore 
parallel, and if the cross slide is square with 
the ways, face square also; with this advan 
tage, that when once set the manipulation of 
With 


compound rest this is the better plan of the 


the tail stock is not likely to change it 


three, and with taper attachment, where 


lathe 
adjustable — tail 


tapers are common, the would be 


complete without the 
stock 

The English slide rest is immensely better 
than ours, in being one-half wider, and the 
nose of the tail stock projects out to support 
the tail spindle. This gives a wide support 
to the dovetail and a rigid tool post, and my 
conviction is, after a good many years of 
observation, that there is no piece of machin 
ery that more nearly fills all the wants of 
our lathesmen for handiness than the New 
England slide rest and tool post, and, on the 
other hand, that in all the field of machine 
tools there is no detail less well calculated to 
perform the functions it is designed to per 
I mean the genuine New England af 
fair, not the English dathe built in the New 
England States, but the New England lathe, 


whether built in the New England States or 


form 


tuke his 
1 fully comprehend that 
this will be considered rank heresy, but let 


in the West, and the reader mary 
choice of builders. 


the doubter try to turn the corners off a piece 
of 2-inch square iron, or bore a box 8 inches 
long with a cored hole and watch the 
operation in any of the above-mentioned 16- 
inch lathes he may select Perhaps the re 
ply will be made that ‘‘no one has any right 
to expect a 16-inch lathe to turn the corners 
off a 2-inch square bar, or bore a box 8 inches 
long.” A prominent tool builder once said, 
‘*that no one ought to expect a 16-inch lathe 
to turn a 16-inch pulley.” 


Joun E. SWEET. 


The Hindley and the Albro-Clem 
Worm, 


Editor American Machinist : 

Replying to your esteemed favor of 7th 
January inclosing proof of letter from Pratt 
& Whitney, ete., 


referred to, in our opinion, is inoperative, as 


will say the Hindley screw 


its construction is defective and unme 


chanical. Our improved worm has a per 
fect thread, the depth of which can equal 
the other hand, the Hindley 
screw has a flat 


the pitch; on 
three-cornered — shaped 
shallow groove, with angle so flat that the 
tendency would be, while in use, to force 
the worm away from the wheel so much 
that both 


friction on all the journals would be ex 


would soon wear out, and the 


cessive. This screw has never been in use 
to our knowledge. The Albro worm as now 
made has a much larger bearing surface, 
and with other points of great merit, enables 
We have 
no trouble in speeding our worm at 1,000 


us to run at a very high speed 
revolutions per minute, and we have fur 
nished a prominent machine builder with a 
large number that are running successfully 
at over 1,500 revolutions per minute. 
Tue ALBRO-CLEM ELEVATOR Co. 
by CHARLES E. ALBRO. 


Philadelphia, Pa. 
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Standard Size Catalogs. 
Editor American Machinist: 
As the 


earliest advocate of standard sizes for ¢ 


person who was_ probably 
logs, I am very much pleased to se 
AMERICAN MACHINIST taking the sub 
to know that manufacturers 
speak of 


advocate of stand 


up, and 


falling into line. I myself 
probably the earliest 
sizes for catalogs, because as early as 188 
published a series of articles in Wood a 
Tron, in which I advocated the size of 6 
inches as a standard, and gave a list of o 
200 manufacturers whose catalogs were 
this size. My secondary standard was 9x 
inches, and I believe now, as I did th 
that catalogs should not be issued in ar 
other size. 

1885 


Two years before that time (in 


made a large collection of catalogs, ai 
bound into book form such as were of a siz 
to make it possible. Ihave two of tho 
volumes on my desk at the present tim 
and I think that keeping catalogs in go: 
shape during 10 years of service breaks tl 
Since that time I ha 


bound other volumes, and I 


record in this line. 
send you ol! 
that was so bound in 1887. For convenien 
of reference and ease of preservation, I hay 
never found anything to equal this syste! 
of binding several catalogs into one voluni 
I certainly have no catalogs that have bee 
so well cared for, been kept so long, or be« 
so often referred to I presume that [ have 
at one time and another, had some fift 
volumes so bound, nearly three-quarters « 
which were of the standard size, 6x9 inche 

To the objection that catalogs soon gro 
old, so that volumes of this kind would los 
their value, I will say that they do m 
grow old as fast as many persons suppos: 
and that bound volumes illustrating machi: 
ery as actually built for the market retai 
their 


value for eight or te 


historical valu 


it period of 
years, and then acquire a 
purely their own. I should consider, for my 


business purposes, a library made up of 
fifty or sixty volumes of catalogs, the most 
valuable collection of books 1 could have 


C. L. REDFIELD 


Spring vs. Riveted Calipers, 
Editor American Machinist : 
Mr. A. 
Riveted Calipers,” makes the unqualified 
statement that 


E. Carter, in his letter ‘Spring vs 


spring calipers are mor 


easily adjusted than those having riveted 
joints. While this may be true where no 


very tine measurements are needed, as, for 


instance, where an error of seg inch is 
allowable, it is no longer true where th: 
limit of error is as small as inch. Then 


the setting of a spring caliper becomes 1 


1 
10000 


matter of wild guesswork, owing to its ex 
ceedingly coarse adjustment—being at its 
best upward five times coarser than that of 
& micrometer—and the necessarily small out 


side diameter of adjusting nut. No one can 


turn such a nut with his bare fingers so 


small an amount as not to exceed 4,')9 of a 
revolution, which would generally be neces 
sary if the caliper were to be set according 
to Mr. Carter's ideas, ‘‘ right the first time,’ 
/. e., Without slacking the nut back (%), 

I have before me a 5-inch caliper of Star 
ret’s make. It has a screw of 36 pitch and 
outside diameter of nut is about $ inch. | 
tind that with points in contact, eight turns 
of nut will set caliper to about $} inch, so 
that one turn of nut effects a movement ot 
points b inch st, inch. This means 
that in order to obtain ,9),9 inch the nut 
must be turned very nearly ;),5 of arevolu 
tion, Which corresponds to a movement o 
less than .0015 inch for any point on largest 
outside circumference of adjusting nut. 

Would Mr. Carter undertake to. set 
spring caliper within the ; 5455 inch “righ 
the first time”? I think that if he did, it 
would be due wholly to accident, and that 
really there would be a great deal more ot! 
the ‘too large than too small” business that 
would be necessary with a properly mad 
I do not claim that 
the riveted caliper is the best where a mi 


riveted joint caliper. 


crometer can be used, but I venture to say 
that men who know the capabilities of 
good riveted joint caliper for fine measure 
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for the 
variety in its present state, even if 


, s are not going to abandon it 
run the risk of appearing ridiculous in 
es of Mr. Carter and other enthusiastic 

rs of the spring caliper 
1, N.Y HERMAN OBERG 
che Proper Method of Projection, 

B r American Machinist : 
he last number of the AMERICAN MA 
sr there appeared a communication 

Mr. W 

st location of the different necessary 


K. Palmer, on the subject of 


\ ; in a drawing, which communication 
W nreply to, or rather a criticism of one 


fr Mr. H. L. Hund, which appeared in a 


pl us number. This criticism, although 
il forcible and correct from the stand 
» of its writer, did great injustice to 
Mr. Hund, whose abilities are of a high 
order, and whose capacity for handling the 
most difficult problems in projection or 
di ptive geometry would rather startl 
his critic Mr. Palmer fortunately touched, 
in his communication, the keynote of the 
trouble between the different schools, which 


old study of descriptive geometry. 


is the 
The latter is to-day in precisely the same 
condition as it was a century ago, while the 
use of drawings for constructive purposes 
fact, the 


enitude of modern works is such that the 


has increased enormously. — In 
n 


subdivision of work and responsibility is an 


absolute necessity, and the drawings from 
which are made the various details or units, 


which eventually make up the completed 


whole, must be so clear and unequivocal as 
toshow what is wanted without the possi 
bility of error, and without unnecessary 


study or consultation. In order to accom 
plish this, it is essential that some uniform 
system be adopted and rigidly adhered to. 


The system first adopted by scientifically 
educated men was derived from their study 


of descriptive geometry, where they had 
been accustomed to the use of the first 
angle of projection, and had not become 


masters of the subject to be 
The 


system first adopted by practical men, who 


sufficient 
equally expert in the third angle. 
were not technically educated, was derived 
from their native sense of the eternal fitness 
of things. The latter 
which Mr, Hund 


forth the 


system is the one 


advocated, and which 


brought condemnation of Mr 
Palmer. 

Mr. Hund 
suppose the only way in which Mr. Palmer 


was perfectly right, and | 
and the numerous sticklers of scientific con 
sistency can ever be induced to teach their 
pupils how to properly locate the views of 
their drawings, will be to have an act of 
Congress passed compelling the destruction 
of all existing books on descriptive geom 
etry, and carrying an appropriation to pay 
for the publication of new ones in which all 
the problems will be solved in the third 
angle. Then we might hope that the teach 
ing of the technical schools would coincide 


what those who 


and 


with the experience of 


design construct large and _ intricate 


machines has shown to be the best method 
in practice. 

I will readily admit that the old system, 
if thoroughly carried out, is almost as clear 
the new, because I am familiar 
I will also admit that the old is 
man who has 

But | 


phatically deny that it is as clear to a work 


to me as 
with both, 
more clear than the new toa 
been exclusively trained in it. em- 
man or to the average foreman. 

Is it not natural and logical for the view 
of the right-hand side to be placed to the 
right of the front elevation, the view of the 
left-hand side to the left, the 
top above, and the view of the 
Would not the 
naturally select these positions ? 


view of the 
bottom 
below ? untrained mind 
Then why 
not demonstrate the science of the subject 
in conformity with this natural impulse ” 

If the first Angle advocates were consistent 
one could have more patience with them, 
but they are not. In all my experience | 
hever knew 
tinually violate his theories. 


one of them who did not con 


In making oblique views they invariably 
do so, and their work generally produces an 
annoying strain on the mind whenever the 
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structure is not symmetrical about an axis 
or a central plane. In some old English es 
tablishments the custom prevails of always 
placing the plan or top view beneath the front 
ele vation, while the other views are placed 
ad libitum. Ihave recently had experience 
with aset of about 20 sheets of drawings of 
the details of ar about to 


English machine 


be manufactured in this country, which 


were made by a good example of their first 


angle type of draftsman, who succeeded 
most admirably in violating his own theories, 
and in such apuzzling way that my services 
were continually called upon to extricate the 
patternmakers from their perplexities, and I 
feel perfectly convinced that it would have 
had the 


whole lot re-drawn by one of our own drafts 


been a saving of money to have 


men with modern American ideas as_ to 
technique 

Individual draftsmen and shops will al 
ways have their local styles and prejudices 
which they will claim work better for them 
than anything else, but large engineering es 
tablishments, in which the harmony of the 
various departments must be maintained, 


and in which various details are completed 
by different gangs under different foremen, 
cannot succeed without a perfectly consistent 
system of drawing that permits of no doubt 
as to the meaning, and which does not re 
quire the constant service of an expert inter 
preter 

instructor of 


[ nfortunately, the average 


drawing in a technical school, who has not 
been for vears in the atmosphere of a large 
shop, and who has confined his descriptive 
geometry to the first angle, will not be con 
vinced by these words nor admit the truth 
of them, and therein lies the misfortune, for 
he is instilling into the minds of youth, who 
some day may be called upon to superin 
tend and manage shops, ideas and methods 
not the 


most efficient, under the mistaken notion that 


Which may be correct, but. still are 
they are the most scientific 


Philadelphia Wm. H 
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The Modern Engine Lathe, 
Machinist: 
Having read Mr. ‘* Quirk’s” 


Editor American 
remarks in 
regard to lead screws in the Common engine 
lathe, | would like to say that the *‘ inside” 
arrangement he speaks of seems to be about 
as near perfection as can be expected. It 
certainly works well on the Lodge & Davis 
lathes, the screw being under the edge of 
shears on inside, consequently the wear on 
lead screw is but very little (if any) more 
than if placed on the outside. Besides being 
nearer the tool, whether boring or turning 
and, the carriage being so much heavier in 
the front half, brings that part of an engine 
lathe about as near correctness as we can ex 

But Mr. ‘ Quirk” hasn't 
of the faults of the 


lathe, such as back gear shaftsin solid boxes, 


pect. mentioned 


any other ‘modern ’ 


and no indication which way to drive them 


out; gear spindles that are running all the 


time while the lathe isin motion ; putting 
left-hand thread ; 
that 


times as much as 


extra stud in to cut ‘lop 


sided” (un) steady rests, weigh any 


where from three to ten 
necessary, and have bolts or screws project 
like 
‘barking ” the hands whenever used ; main 


ing all over quills on a porcupine, 
spindle bearing 4 inches or 5 inches in di 
24-inch 


and to prevent chattering !! Too 


ameter for a 20-inch or lathe, for 
** stiffness ”’ 
many retardo, allegro, or ptanissimo stops 
clutch” 


countershafts, that clutch the belt when you 


and knobs, tail stock shifters, and 


reverse quickly, and throw it off better than 
“belt pole” 
Of course, we cannot expect to 


you could do it with the best 
ever made, 
ever see a perfect lathe, but it is too bad to 
see our lathe builders going backward, and 
Take, for in 
‘new style” abomination, the 


calling it ‘‘ modern progress.” 
stance, the 
gear spindle (said to be made so because it 
will With the old style 


you simply dropped the lever one way or 


‘wear’ longer). 
the other, and you changed from right to 
left-hand Look at the 
Pick out the proper gears to cut 
right-hand thread, putting one intermediate 


cutting. “new” 


way 


gear on swing plate, then when you have to 
(immediately after) cut a left-hand thread, 
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take off thatintermediate gear—it’s too large 


put on a smaller one ; shift that stud up so 
that gear will mesh with spindle gear; then 
the other stud 


put it on the swing plate, put the gear on ; 


hunt out another gear. get 


if it happens to ‘‘ go” the first time trying 


throw your gears over to mesh into the 


screw gear, and then just stop and think 
thread could 
one of the “old 


have been *‘ 


how much have been cut on 


timers” in the time you 


around that ** mod 


OLD TIMER 


monkeying” 
ern rig.” 

The Proper Method of Projection. 
Editor American Machinist : 

After Mr. Ernest Naylor's letter, bristling 
with its ‘‘ insular prejudices,” it was very 
satisfactory to read the one from Mr. W. K. 
Palmer, in your issue of February 14th, and 
to have the whole matter placed so clearly 
before us. 

To say that either the one or other of the 

large 
The 


‘Spalding method,” is the 


methods is not suited to drawings of 


machines is perfectly ridiculous 
shall we call it 
one universally used in English drawing 
offices, and I think we can safely say that 
they build 
The ‘ 


in very general use in this country 


sometimes heavy machinery 


‘over there.”’ Hund method” being 

Iwas brought up to use the ‘‘ Spalding 
method,” and to think it the 
still, ‘‘ remembering that a working drawing 


proper one ; 


is to show the workman what to make and 
how to make it,” | was shown that the other 
method was a more rational one, less likely 
to lead to confusion both in the drawing 
office and shops, and so adopted it 

If Mr 


out, it does not matter a straw which method 


Palmer's suggestions are carried 


may be used, the results will be generally 
acceptable to the workman, and not lead to 
trouble 

Hoping that all of us may be able to live 
up tothe sentiments expressed in the last 
paragraph of Mr. Palmer's letter 

New York. + ae. Pe 





Fig. 1 


Fig. 2 
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the lathe car 





stand W. on the back side of 


riage ( The roll R has a center plate fas 


tened to the left-hand end. while on the other 
end is a cast-iron flanged gudgeon G, with a 


center in the end to suit the lathe center 


On the end of the 
wheel D with two 


rudgeon G@isa wooden 
grooves in it very shal 
laid wire 


to the 


low simply to wuide 
rope the 


v4-ineh fine 


wheel being secured eud 


geon by means of a sleeve flange, which is 
held firmly by a set serew 
The roll 


shape just described, except that wheel D was 


blank R was turned up in the 
replaced by a lathe dog 

The spiral was produced by means of the 
reducing wheels E and F fastened together 
and mounted on a stud in a standard clamped 
to the top of the lathe bed. The 


wire rope was fastened at one end in the 


small 


groove in wheel J), and passed from there 
around the small wheel # and secured in the 
rim. Inthe other groove of D was a_ wire 
rope secured in the rim and hung down over 
the front side of the lathe bed, and a weight 
of 80 pounds or so attached to the end. An 
the pulley F’ and 


S on the 


other cord was run over 


secured to the standard lathe car 


riage, The weight spoken of kept this sys 


tem of cords taut all the time. These pul 


that 16 
turned the 


inches 
roll 
The 


one end 


leys were so proportioned 
traverse of the carriage 


through one-ninth of a revolution 
rolls were made 4'y inch smaller at 
than at the 


molded very nicely to judge by the castings 


other. | think they must have 


which were remarkably smooth and clean. I 
long | 
the two patterns, but my opinion is that if 


cannot say just how was in making 
was about 30 hours 

This includes the time used in fixing up 
the lathe, making the cutter, pulleys, ete 
The latter were just (inch boards turned up 
of the 


done by 


grooved Il almost forgot 


The 


spacing the large wheel J) in as many spaces 


and part 


deseription dividing was 


us the number of flutes wanted, and then 


changing the point of attachment of the 











MAKING A PATTERN FOR 
Pattern for a 


Grooved Koll. 


Making a Spirally 
Editor American Machinist : 

Thad some experience making fluted roll 
patterns once, and as the means taken to cut 
the flutes was rather unique I will describe 
the operation. The rolls were 6 inches diam 
eter by 16 inches long with spiral flutes, mak 
The 


were 


ing one-third of a turn in four feet. 


pitch was about 14 inches, or there 
probably 16 flutes. 

The rolls were used in crushing flax, and as 
they meshed into each other in pairs they 
were necessarily right and left-hand spirals; 
The first thing 
to do was to make the cutter, for it was de 


two patterns were required. 


cided that the rolls ought to be cut by machine, 
andthe machine in question was a 24-inch lathe 
with a 10-inch drum 4 feet long overhead. In 
making the cutter [first took a piece of $-inch 
octagonal tool steel and forged a head on it so 
The shank 
was turned up about }} inch to fit in the bear 


that it would finish like Fig. 1. 


ings of a small emery wheel stand W, Fig. 3. 
The head was worked out about as shown in 
Fig. 2, 


clear to the bottom of the flute, or as near as 


the idea being to get a shearing cut 
possible. The hole shown in the cutter head 
is simply to facilitate making and sharpen 
ing. The reason that a shearing cut was so 
desirable was that on one roll the cutter cut 
against the grain of the wood on both sides 
of the flute. 


of 2,500 revolutions per minute which was 


The cutter was run at a speed 


not half fast enough, but, nevertheless, did 
very nice work. 

Fig. the lathe 
with the cutter mounted in theemery wheel 


8 shows the back side of 


A 





Fig. 3 
SPIRALLY Grooved Roun 


cords on DP each time. <As this wheel was 


about 24 inches diameter and carefully 

spaced the error in the spacing of the roll was 

not appreciable when tested with the cali 

pers. A L, 
Harvey, Il. 

Would do as Well as the Best of Them. 


BOWEN 


** Well,” 


applicant for 


said the superintendent to the 
a job as trainman, ‘I don't 


know as we want any freight brakemen or 


conductors, but, by the great American 
eagle, we do want some new _ passenger 


conductors—did you ever run a passenger 
train?” 

“Oh. yes.” 

‘ Well, now, confidentially, if I should 
give you a passenger train right off, what 
percentage of the cash receipts would you 
be willing to turn in to the company ?” 

“Why, whatever is usual; what do the 
rest turn in ?”’ 

‘* Nothing—not a red cent !” 

‘Well, if that’s the rule on 
perfectly 


the road it’s 
satisfactory to me.’’— Locomotive 
Engineering. 
—— de 
A great deal 
stowed by the electrical 


of attention has been be 


papers upon an 


immense electric locomotive under construc 
tion in France. The engine was built ac 
cording to the designs of M. Heilmann, and 
was tried upon the Western Railway of 
France. It proved acomplete failure, but 
the designer is working upon another elec 
trical locomotive which he says will be 
successful. The leading idea is that the 
locomotive shall generate its own electrical 
energy.—Locomotive Engineering. 
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Imaginary Jealousy of Wealth. 


It will be recalled, perhaps, that we have 
taken the 
ousy of wealth in this country 


was no jeal 
worth talking 


position that there 


about, and that those who assume the exist 


ence of such a feeling and base advice and 


arguments upon its existence do more harm 
than good. We 


ability to draw 


believe there is a very gen 
eral clear distinctions be 
tween wealth accumulated in honorable and 
useful enterprises or work, and, on the other 
hand, 


methods— 


wealth accumulated by ‘shady ”’ 


methods which are mere evasions 
if not actual transgressions of law, and we 
believe such distinctions are 
made. Weare gratified to note that Judge 
Gaynor, when asked by the New York State 
Board of Mediation and Arbitration for an 
opinion regarding the recent trouble 
the trolley Brooklyn, 
opinion on this point. After reviewing the 
devious methods pursued by the companies 


universally 


upon 


lines of sustains our 


to evade the law, and by which they suc 
laws of 
There 
is no jealousy of wealth in this country ; on 
wealth 
legitimate callings are subjects of emula- 
tion and honor. It is wealth got by trick or 
device, but all the while 
which is under the ban of the splendid intel 


ceeded in doing things which the 


the State plainly prohibit, he says : 
who accumulate 


the contrary, those 


according to law, 


ligence and moral sense of the people.” 
Judge Gaynor then calls attention to the 
fact that in the case of two other large roads 
in Brooklyn, the same dispute was settled 
promptly and without trouble. 
The New York 7ribune, 


editorial comment on the situation, said : 


in the course of 


We have said repeatedly already, and say 
again, that these disturbances, of every kind 
and degree, which have kept the police and 
the militia busy, are shameful, intolerable, 
and deserving of swift and rigorous punish 
ment. But we also say now, as we have 
said before, that only a small minority of the 
strikers have taken part in them; that the 
companies, instead of being blameless, are 
themselves gross offenders against law ; that 
they have treated the community as well as 
their men inhumanly ; that public opinion is 
arrayed almost solidly against them, and 
that every hour and incident of this contest 
has extended and intensified the feeling of 
mingled indignation and contempt with 
which they are regarded. They have ob- 
tained, in many cases it is believed through 
bribery, immensely lucrative franchises, for 
which they pay little or nothing to the pub 


lic in whose name these privileges were 
granted. And because they were unwilling 
to pay faithful employes fair wages for 


efficient work, the transportation facilities of 
a great city have been paralyzed fora week. 


All good citizens condemn violence and 


lawlessness, and recognize that order must 
be preserved at any cost, but at the same 
time it is also recognized that the man who 


is a mere ‘‘money getter,” and nothing else 


—who fails to recognize his obligations to 
society and to his fellow men, is responsible 
have to contend with, and 
it is such men that are condemned by public 


for much that we 


sentiment—not those who, engaged in legiti 
it on legitimately, 
and with proper regard for the rights of 


mate business, also carry 


others, and who, no matter how much money 
they make, 
spect and good will of others. 


may always command the _ re- 


—— Pe — 


“Is My Invention Worth Patenting ?” 

Amongst the flattering but some 
times slightly exasperating evidences that 
there are people who think an editor’s den 
is the repository of all Knowledge, and that 
nothing is concealed from him who haunts 
it with his that come to us 
are more numerous than those presented by 
who have invented something, 
wish us to decide for them whether or 
not it is worth patenting. 


many 


presence, none 
mechanics 
and 


Most of such inquiries are made, naturally, 
in doubtful cases—cases in which very much 
must be known about them outside of me- 
chanical matters, in order to form a judg- 
ment which may be worth anything to any- 
one ; and it has occurred to us that perhaps 
by setting down here some of the considera- 
tions that must effect a 


decision in such 


cases, we shall avoid many impending repe- 
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titions of them by 
our friends the trouble of writing inquiries. 

The fact is that it 
that our opinion in 


very seldom happens 
such a matter can be 
whatever, unless we make 


worth anything 


very much more thorough and extended ex 
amination of all the circumstances than we 
find time 
An intelligent 
requires, 


can possibly or opportunity for 


decision of such a question 


more often than not, a knowledge 


not merely of past and present practice in 
the art to which the invention pertains, but 
also an intimate personal knowledge of the 
person who proposes to apply for the patent, 
and exactly what use he proposes to make of 
it after it is granted. 

It is one of the easiest of tasks to get a 
patent of kind, and for of the 


purposes for which they are used, one kind 


some some 


as another. But 
when the 


of patent is about as good 
while this is quite often the case 
patentee has a shop and proposes to be the 
manufacturer of his own invention, it is al 
most never the case when another is to be 
the manufacturer and vender of the patented 
article ; in other words, very few manufact 
urers indeed can be induced to pay anything 
whatever either in royalties or in a lump 
sum for a patent intrinsically worthless. 

A case fairly 


quiries received by us was that of a machin 


representing many such in 
ist who had devised a milling attachment for 
the engine lathe. This attachment, to judge 
it, differed 
attach- 
like one such de 


from his written description of 
somewhat from the ordinary milling 
ment, but was very nearly 
vice that has been the subject of an illus 


trated article in our columns; and, aside 
this fact, 


combination of 


from was nothing more than a 


three or four of the most 


familiar machine shop constructions for the 
purpose of doing in a familiar way an old 
and familiar operation, 

It is quite likely that a patent could have 
been obtained on this arrangement, and if 
we had known that the 


could become, 


inventor was, or 


have a shrewd and pushing 


manufacturer of the device, with sufficient 


discretion to resist any possible temptation 
to bring suit for infringement of it, we 
might have to apply for a 
patent. It is likely, 


that this patent when obtained would have 


advised him 


more than however, 


been so narrowly restricted as to be abso 
lutely worthless, except to enable the word 
‘patented” to be stamped upon the ma- 
to deter the and least 
determined competitors from making a de 
vice like it, that its 


success in the market should be sufficient to 


chine, and poorer 


supposing, of course, 


tempt anyone for business with 
it. 

On the other 
fectly safe in 
tool 
even seriously 


to compete 
hand, we think we are per 
that not a 
builder could be 
consider the 


saying single 


machine induced to 
investment of a 
single dollar in such a patent and that if the 
idea of the inventor was to sell the patent, 
he could never have recovered a single dollar 
from its cost. 

It is thus apparent that the broad question, 
‘Is my invention worth 
often stated, and apparently settled conclu- 
sively in the affirmative 


patenting ?”’ so 


by patent solicitors 
to render 
for them, 
cannot be answered in many cases without a 


more anxious to secure fees than 
really valuable services in return 
very great deal of study applied to the par- 
ticular case in hand, and that a busy editor, 
even though he be familiar with the branch 
of industry or science to which a proposed 
patent relates, will, if he gives the leagt con 
sideration to the 
whose circumstances he knows nothing, de 
cline to advise him in such a matter. 

The very large number of apparently 
valuable though eventually worthless pat- 


interests of an inventor of 


ents should, it seems to us, exercise a greater 
restraining influence upon inventors, and it 
may be well to remember that patents on 
machine shop appliances, for the use of ma- 
chinists, are particularly hazardous—the 
chances are so very great that from one to 
fifty have, 
and used the very thing patented, and that 
the man sued for infringement 
will be able to prove it with the greatest 


machinists’ years before, made 
who is 


ease, 


letter, and save some of 
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National Building and Loan Associa. 


tions. 


The so-called 


associations ” one 


‘national building and 
after another go on wind 
ing up their affairs, either voluntari ' 
because public officials compel them to d 
and we trust it will not be long before n¢ 
everybody will have learned the lessor 
garding them that could just as easily 
been learned several years ago, and 
pointed out in these columns early in ‘hy 
history of such organizations. Experienc« js 
daily confirming the opinion then expressed 
to the 


have not 


effect that these national associati. ins 
the elements of 
by the local associations 


success possi d 
—they cannot be y 
economically conducted, norcan the mem} crs 
who are interested exercise over them : 
thing like the 
and control. 


same degree of watchfulness 


The very essence of the successful cond 


of local organizations that have acc 
plished so much good is in the fact that 
their members and officers are personi||\ 


and that nothing of 
by the officers 
moderate loun 
without the membership knowing all about 
the char 

ter of the security given for it, and, in fact 
and it is just this that is lack 

in associations, the business of which is sc:it 
tered 


known to each other, 
can well be done 


even to the 


importance 
making of a 


it—to whom the loan was made, 
all about it, 


over a wide territory, and most. of 
the members of which are unknown to each 
other 

And we would especially warn our readers 
gainst being influenced to gointo such as 
sociations by the fact that the names of s 
eral well-known and prominent men may 


appear as directors or as being interested in 


some way. It is a familiar fact that th 
names of such men are easily obtained, and 
that quite frequently they never give a 


moment's attention to the matter after h 
ing signed some paper which authorizes (li 
use of their nor will they be in thy 


least responsible when disaster comes. They 


names ; 


ought to be in most cases-probably, but in 
most cases also people are expected to look 
out for themselves in this world, and one of 
that 


money without 


is to refuse to 
first making a 
very careful investigation, or taking com) 
tent and disinterested advice. 


the best ways of doing 


‘blow in” 














Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompan ty question. Neither correct initias 
nor location will be published when there is a reques( to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. We cannot undertake to answer questions in 
“next issue.” This department is usually crowded, 
and questions must wait their turn to be answered. 
Neither can we undertake to solve mechanical or envji- 
neering problems, and send answers by mail. 





(78) E. T., Grand Rapids, Mich., writes 
Please inform me what is the best thing for 
pasting paper to tin or other metals, 4 
Dissolve rye flour in a solution of causti 
soda, dilute with water, and in so doing stir 
well all the time. To this paste add Ven 
tian turpentine—a few drops to each $ pound 
of flour. 


(79) M. M.. New York, writes : 
42 in the ‘‘ Manual of 
by A. E. Seaton, the values of coefficients 
and Care given. But these coefficients « 
not be applied to small crafts from 25 to 60 
feet long. Can you publish the coefficients 
for small boats, if there are any?) A.—\W‘ 
have not seen any values for the coefficicrts 
K and C used in connection with computing 
the indicated horse-power for driving smiill 
vessels. The power of these vessels is 
affected much by wind and air pressure 00 
the upper works, and since the upper works 
vary considerable on small vessels of tl 
same length and breadth, it seems to us tliat 
there will be so great a variation in the co 
efficients above referred to as to make them 
useless for ordinary use. 


(80) G. K. B., Tilton, N. H., 
is the best way to cut 
wheel? A.—It depends somewhat upon 
circumstances. Most of such wheels. «tr 
best nicked in with a milling cutter, index 
ing the blank for the proper number ot 


On pase 
Marine Engineerin 


asks: Whit 
teeth on a worm 
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They are then finished by hobbing. 


> Is there any good way to drill a hole 
st ht with a drill? After it has gone in 
; if inch the rest of the drill is outside, 
s the drill is small it springs, and we 
| tt get a straight hole. .A.—This is 
y a matter of individual skill and 
' e,and usually there is no difficulty, 
t] h it is recognized, of course, that no 
itely straight hole can be obtained by 
tl linary drilling processes. Where such 
h must be had reaming must usually be 
resorted to. By allowing the work to revolve 
while being drilled, better results are 
us y obtained than can be otherwise, and 
where springing of the drill is bothersome 
it st be made shorter or held nearer the 
yt 
4!) R. R. Employe, Mt. Carmel, I1., 
isk 1. Is there economy in welding by 
electricity. over the forge fire? A.—We 
think no general answer can be given to this 
question ; so much depends upon circum 
stances, and so many things must be taken 
into account. The only practicable way to 


settle the matter for any given case would 
be to ascertain what results can be obtained 
by the electric welding process, and then 
compare them with the cost by the ordinary 


method. 2. Where can I obtain castings 
for 1 horse-power engine? A.—We do 


not know, and doubt if such castings can be 
obtained. 3. Can Mushet’s steel be welded? 
A.—I\n reply to this question, B. M. Jones 
& ( Boston, Mass., agents in this coun- 
try for Mushet’s steel, write that ‘‘ parties 
have stated to us at different times that they 
had welded the ‘R. Mushet’s special steel,’ 
but we incline to the opinion that if such 
has been: the fact, the process has never 
reached that condition that may be called 
a practical success.’ ’ 


x2) A. MeM., Chicago, writes: I have 
several large belts, which through the care 
lessness of the oiler are saturated with oil. 
Can you advise me of some process of ex- 
tracting the oil without injury to the belts 7 
A.—This question was referred to Messrs. 
Chas. A. Schieren & Co., New York, man- 
ufacturers of belts, and they reply as fol- 
lows: This mineral oil which gets on belts 
through carelessness, or sometimes unavoid- 
ably, is very injurious to the belts; it can 
be extracted, and while this process does 
not leave the belt as good as it was origi- 
nally, it leaves it in much better condition 
than it would be with the mineral oil in it. 
The article used in the process of extract- 
ing the oil is naphtha. The belt is put ina 
tank, andthe tank made air-tight, and after- 
wards through a cock naphtha is introduced 
into the tank, and the oil is extracted from 
the belt; after this the belt is dried, and 
then thoroughly dressed with proper belt 
dressing of our own manufacture, and the 
belt is ready for use again. The cost of this 
extracting is 5 cents per pound of the weight 
of the belt. 


(83) American, Montreal, Quebec, writes : 
A. and B. have an argument about speed of 
railroad trains. A. claims that American 
trains are the fastest in the world, hold the 
record for the mile, the fastest regular trains, 
and also the fastest long distance trains. B. 
claims that England holds the record, and 
we wish to know which is right. Will you 
please give the record of one or two Ameri- 
can and English trains? Did the English 
compound locomotive, seen at the World’s 
Fair, take the first prize ? If so, for what ? 
A.—The ‘‘Empire State Express” is be- 
lieved to be the fastest regular train in the 
world, its average speed between terminals 
(New York and Buffalo) being 524 miles per 


hour. The speed of the ‘‘Flying Dutch- 
man,” the fastest train in Great Britain, is 


52 miles per hour. The average passenger 
train speed in Great Britain is, however, 


faster than the average train speed in 
America. The engine ‘‘ 999” shown by the 


New York Central Railroad Co., at Chicago, 
has a record of the highest speed ever made 
by a locomotive. The English compound 
at the World’s Fair received the same kind 
of an award that pretty much everything 
else exhibited there received, but so far as 
we are aware she has made no speed record. 


(84) A. M., Wallingford, Conn., writes: 
Please inform me in regard to the following: 
What is the greatest possible pitch that can 
be used for two spiral gears respectively 4 
and 2 inches diameter? The shafts are at 
right angles to each other, and the gears 
shall run as easily as possible. .A.—The 
number of teeth in the small wheel should 
not be less than 12; from this the pitch is 
easily computed. 2. Is there any difference 
in (he running of these gears when the angle 
of the spiral is not the same in both wheels ? 
A.—When two spiral gears are in mesh the 
angle of spiral should be the same in both 
geurs ; in this case the angle of spiral should 
be 45 degrees. 38. Please give rule for com- 
puting the diameter of the blank for a spiral 
Wheel. Ihave found out that the rules for 
computing the diameter of a blank for a 
regular spur wheel do not apply to spiral 
Wheels. A.—There is but a slight differ- 
ence in the rules for finding the diameters 
of blanks for spur and spiral gears. The 
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diameter of the pitch circle of a spiral gear 
having the same number of teeth, and the 
same circular pitch as a spur wheel, is equal 
to the diameter of the pitch circle of the 
spur gear. Hence the diameter of the pitch 
circle for either gear is found by the follow- 
ing rule: Multiply the number of teeth in 
the gear by the diameter pitch, the product 
will be the diameter of the pitch circle. 
The diameter pitch is found by multiplying 
the circular pitch by .3183. Hence the 
above rule for finding the diameter of the 
pitch circle for spiral or spur gear can be 
stated as follows: Multiply the number of 
teeth in the gear by the circular pitch and 
by .3183, the result will be the diameter of 
the pitch circle. Expressing this rule in 
symbols, we have 


Nx Px .8188 = D, (1) 
in which VY = number of teeth in the gear, 
P = circular pitch, and D = diameter of 


the pitch circle. For spur gears, nearly all 
mechanics make the addendum of the teeth, 
that is, the distance from the pitch circle to 
the outer circle of the teeth, equal to the 
diameter pitch, consequently add twice this 
distance, or, in other words, twice the diam 
eter pitch to the diameter of the pitch circle, 
the result will be the whole diameter of the 
gear, or the diameter of the blank. If, for 
instance, the diameter of the pitch circle is 
4 inches, and the diameter pitch, that is, the 
circular pitch multiplied by .31838 = , 
inch, then the diameter of the blank will 
have to be 4,4, inches. This rule for finding 
the diameter of a blank for spur gears can 
be stated in symbols as follows : 

(N+ 2) x PX .81838 = d, (2) 
in which @ = diameter of the blank ; all the 
other letters denote the same quantities as 
in formula (1). For spiral gears it is cus 
tomary to make the addendum of the teeth 
equal to normal pitch (not cizevlar pitch) 
multiplied by .3188. In spur gears the 
normal pitch and circular pitch are equal, 
but in spiral gears the normal pitch is the 
shortest distance between the centers of two 
consecutive teeth measured along the pitch 
surface, and this is less than the circular 
pitch of spiral gears. Hence for finding the 
diameter of the blank for a spiral gear we 
have the following rule: Multiply the 
number of teeth by the eirevlar pitch and 
by .3183, add to this product twice the 
normal pitch multiplied by .3188, the result 
will be the diameter of the blank. If, for 
instance, we find that the product of the 
number of teeth into the circular pitch mul- 
tiplied by .3188 is equal to 4 inches (which 
is the diameter of the pitch circle of this 
gear), and the normal pitch multiplied by 
.3183 is equal to ,44, then the diarfteter of the 
blank will be 4° inches, and not 4, inches, 
as was found for the diameter of the blank 
of the spur gear. The rule for finding the 
diameter of the blank for spiral gears may 
be expressed in symbols as follows : 


NX PX .3183 + 2(p X .3188) = d, (8) 


in which p = normal pitch, all the other 
letters denoting the same quantities as be 
fore. 


(85) J. C., Greentield, Ohio, writes: I am 
going to open a machine shop and have 
bought some machinery, among which is a 
lathe with no index upon it. Please give 
rule for computing the gears required for 
cutting any given thread. A.—If the lathe 
is simple-geared, and the stud runs at the 
same speed as the spindle, then select some 
gear for the screw, and multiply its number 
of teeth by the number of threads per inch 
in the lead screw, and divide this result by 
the number of threads per inch which you 
wish to cut. This will give you the number 
of teeth in the gear for the stud. If this 
result is a fractional number, or a number 
which is not among the gears which you 
possess, then try some other gear for the 
screw. But if you prefer to select the gear 
for the stud first, then multiply its number 
of teeth by the number of threads per inch 
which you wish to cut and divide by the 
number of threads per inch on the lead 
screw. This will give you the number of 
teeth for the gear on the screw. If the lathe 
is compound select at random all the driving 
gears, multiply the numbers of their teeth 
together, and this product by the number of 
threads you wish to cut. Then select at 
random all the driven gears except one ; 
multiply the numbers of their teeth together, 
and this product by the number of threads 
per inch in the lead screw. Now divide the 
first result by the second, and you will have 
the number of teeth in the remaining driven 
gear. But if you prefer, you can select at 
random all the driven gears. Multiply the 
numbers of their teeth together, and this 
product by the number of threads per inch 
in the lead screw. Then select at random 
all the driving gears except one. Multiply 
the numbers of their teeth together, and this 
result by the number of threads per inch of 
the screw you wish to cut. Divide the first 
result by the last, and you will have the 
number of teeth in the remaining driver. 
When the gears on the compounding stud 
are fast together, and cannot be changed, 
then the driven one has usually twice as 
many teeth as the other, or driver, in which 
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case you can, in the calculations, consider 
the lead screw to have twice as many threads 
per inch as it actually has, and then ignore 
the compounding entirely. Some lathes are 
so constructed that the stud on which the 
first driver is placed revolves only half as 
fast as the spindle. You can ignore this in 
the calculations by doubling the number of 
threads of the lead screw If both the last 
conditions are present you can ignore them 
in the calculations by multiplying the num 
ber of threads per inch in the lead screw by 
four. If the thread to be cut is a fractional 
one, or if the pitch of the lead screw is frac 

tional, or if both are fractional, then reduce 
the fractions to a common denominator, and 
use the numerators of these fractions as if 
they equaled the pitch of the screw to be 
cut, and of the lead screw respectively 

Then use that part of the rule given above 
which applies to the lathe in question. For 
instance, suppose it is desired to cut a thread 
of 3§ inch pitch, and the lead screw has 4 
threads per inch. Then the pitch of the 
lead screw will be } inch, which is equal to 
gs inch. We now have two fractions, 38 
and ,5, and the two screws will be in the 
proportion of 25 to 8, and the gears can be 
figured by the above rule, assuming the 
number of threads to be cut to be 8 per inch, 
and those on the lead screw to be 25 per 
inch. But this latter number may be further 
modified by conditions named above, such 
as a reduced speed of the stud, or fixed com 
pound gears. In the instance given, if the 
lead screw had been 2} threads per inch, 
then its pitch being ,4 inch, we have the 
fractions ,4, and 38, which, reduced to a 
common denominator, are, and 425, and 
the gears will be the same as if the lead 
screw had 125 threads per inch, and the 
screw to be cut 64 threads per inch. An 
article giving a method of computing the 
gears for the nearest possible approximation 
to a given fractional thread with any given 
set of change gears, by George B. Grant, 
will be found in our issue of April 2, 1891, 
and in issue of November 9, 1893, is given a 
graphical method by W. HH. Croker. 
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On the Cultivation of the Inventive Ca- 
pacity by the Solution of Constructive 
Problems. 

By LeIcesTER ALLEN 
I find myself in an unfortunate position 

Two solutions of Problem No. 6 which I had 

selected out for more particular ¢ xamination, 

during the 
office, have been mislaid, and, so far 
been unable to find them 


removal of my effects into a new 
| have 
My memory fails 
to recover the names of the gentlemen who 
forwarded these solutions They were both 
of them quite unique devices, and, as such, 
I could not at first decide whether they 
would actuate the backing-off tool exactly as 
required or bot 


: hence I desired to devote 


further study to them before 


the readers of the 


presenting 
AMERICAN MA 
If Lean tind them again I shall be 
happy to present them; but if I should fail 
to do so I beg to apologize to those who for- 


them to 
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warded them for what I shall greatly regret, 
although it seems to be one of those annoy 
ing mishaps which often frustrate the best 
human intentions. If they do not appear I 
shall hope the gentlemen who sent them will 
favor me with copies. 

I am in receipt of the following letter 
from Mr. John T 
SS & 


“*T have 


Giddings, of Providence, 
read some of the solutions of 
your inventive problems with a good deal of 
interest, although I have not: yet attempted 
to solve any of them myself 

* The solution of Problem No. 6, by Mr. Al 
bert D. Colburn in AMERICAN MACHINIST 
of September 18th, has been especially inter 
esting reading for me But 
thing in 


there is one 
which it 
to me has overlooked It 
‘that the shaft 
be retarded one revolution out of the num 
ber which the 


this solution appears 


been is stated 


splined will require to 
gears at the 
head of the lathe would otherwise give it, 


change 


for every 3,600 revolutions of the spindle.’ 
Now, if lL understand the solution aright, the 
splined shaft should be retarded or advanced 
ten times during the 3,600 revolutions of the 
spindle, or cutter, as in the solution there 
ure ten teeth in the cutter, and each revolu 
tion of the splined shaft backs off but one 
tooth in the cutter. It 
that it would need to 


tarded ten times while the carriage is feed 


seems, therefore, 


be advanced or re- 


to effect the move 
ment of the splined shaft and cam I should 
put on the foot of the lathe in place of the 
gears of 82 and 96 teeth, a gear of 60 teeth 


ing along 86 inches: and 


on the lead screw and a gear of 36 teeth on 
the shaft AY, and with the 
shaft by a pair of miter gears. 


connect worm 
This would 
shaft 
while the lead screw 


revolve the worm at 800 revolutions, 
revolved at 180, and as . 
teeth it would make 


this would retard the 


the worm gear has 60 
five revolutions, and 
splined shaft ten revolutions.” 

I think it will be seen that Mr. Giddings 
is reasoning from false premises in assuming 
that as only one tooth in the cutter is to be 
backed off at each revolution of the splined 
shaft, the latter should 
tarded ten times 


be advanced or re 
while the carriage is feed- 
ing along the entire length of the cutter; or, 
in the case under consideration, through a 
If he will consider 
carefully I think he will see that the splined 
shaft will require to make as many revolu- 


distance of 36 inches. 


tions in backing off one tooth, as the dis 
tance the carriage is fed 
the backing-off 


length of the cutter. 


during each cut of 
contained in the 
And, further, I think 
he will also see that when any one of the 
teeth of the cutter has been thus backed off 
that all will have been backed off. However, 
as his criticism is directed especially to Mr. 
Colburn’s solution, Mr. Colburn now has the 


tool is 


floor to reply if he sees fit to do so. 

I hope I shall be able to make an end of 
the solutions which have been contributed to 
Problem No. 7, in article. With 
the kind permission of the editor I will then 
also give out a new problem. 

Figs. 1 and 2 illustrate a solution contrib- 
uted by Mr. Sturges Whitlock, of Birming- 
ham, Conn., which is accompanied by the 
following explanation; The fixed shaft is 


my next 
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shown at a. B is the lever, ¢ and ¢’ two 
pawls placed in reverse positions on a stud 
lever B. DD are two 


ratchets with the ratchet teeth facing in op 


projecting from the 


posite direction Kis a bevel gear turning 


on the stud /, the latter being fastened to 
the shaft a by a pin as shown, or otherwise 
attached The beveled gear F 
two bevels the 


that when either turns 


into 


rears 
formed on recessed faces of 
the ratchet wheels so 
the other will be reversed. The operation is 
On the down stroke of the lever 
Bthe ratchet D will be turned directly by 
its pawl, and on the up stroke the ratchet D’ 
will be turned by its pawl, and through the 
beveled 


as follows: 


will its direction to 
the ratchet D, thus turning the latter in the 
same direction with each stroke of the lever 


rears reverse 


Mr. Fred. Voile, of London, Eng., and 
Mr. ©. E. Sargent, of Chicago, Ill, have 
contributed solutions which, though vary 


ing slightly in detail, are substantially the 
same in principle and construction as that of 
Mr. Whitlock. 
senting illustrations from drawings which 
Mr 


remarks with 


I will therefore forbear pre 


they have forwarded. Sargent, how 


ever, makes some reference 


to the uses of this movement which I will 
quote ; 

‘Tf desired the lever may revolve through 
an arc of 860 degrees in either direction and 
meet with the requirements of the problem 
Of course, the 
the problem, ¢. e., that wheel and lever shall 
describe the same arc, the teeth on the wheel 
should be fine to 
changing from one pawl to another 
mechanism might be 
cycles, thus doing away with the double 
crank, bearings and chain by the use of foot 
rests on 


to meet exact conditions of 


motion when 
This 


for driving bi 


avoid lost 


used 


the two levers. The foot pedals 
could be adjusted for any leverage desired, 
and as all working parts would be inclosed, 
mud or dust would not clog up the machine 
as it does on a chain-geared wheel. 

‘These problems get more interesting to 


me every issue, and [I hope there will follow 
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tributed a solution substantially like that of 
Mr. William A. Morse, of Yonkers, N. Y 

illustrated in Figs. 9 and 10 in the issue for 
June 28th of last year, Mr. Aug. Marsh, of 
New York City, has also contributed a solu 
tion substantially like that of Mr. Whitlock 


Mr. E. W. Humphrey, of Waterloo, Wis.., 
has contributed a solution, in which the 
ratchet moves in the same direction by the 
movement of the oscillating lever in either 


direction, but it fails to meet the require 
that the ratchet 
through equal arcs for each movement of 
think the 
device might be re-designed to correct this 


ment wheel must move 


the lever through a givenarc. I 


fault, and perhaps Mr. Humphrey, upon 
will send in an amended 


W. Broadhead, of 


in a solution which is 


re-consideration, 
solution Mr. J 
dence, R. 1., 


substantially the same as that of Mr. Getty, 


Provi 


has sent 


Fig. 9, in issue of September 13th 


Figs. 4 and 5 illustrate a solution con 


2 
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ively, a side view, and an end view of the 
The rock lever has a pin in the 
end which works in the straight slot A of a 
slide B, which works upon a guide (, rigidly 


device, 


affixed to the spindle, upon which plays the 


ratchet wheel W. The slide B carries two 


arms D PD’, to the extremities of which 
pawls facing in opposite directions are 
pivoted. Moving the handle of the lever 


up or down from the horizontal position 
causes the slide to advance toward the left, 
while the back to the 
horizontal position causes the slide to return 


reverse movement 
The distance thus 
moved within the limits of motion permitted 
by the length of the slot A will depend 
upon the are described by the pin; and if 
the ratchet teeth be properly proportioned 


to its original position. 


_ one or more of them will be taken up alter 


nately by the upper and lower pawls at each 
stroke of the lever above the 
line. If the moved 

through the entire limit of its 
and the 
horizontal line, this movement 
the feature 
that each pawl will come into 
for 
lever 


or below 


horizontal 


lever be 


motion above below 


presents unique 


action each movement of 
the The 
device is simple in construc 
tion, and I think may be found 


up or down. 








Fig.1 
S 
a a 
_ 
ss 
Fig. 2 











B 
« jw) 
Y \ 
Y\ \ 
Y¥\ \ 
\ 
~~ 


Fig. 4 


The first one, which must have 
been presented nearly two years ago, was 


many more. 
given but a passing thought. The second 
I solved, but did not send it in. I sent a 
solution of the third, fourth and fifth, and 
there were several solutions in each case 
considerably worse, and many considerably 
better than the writer’s. I now feel as if I 
were neglecting my opportunities if I do 
not at least try to solve every problem pro- 
posed.” 

Doubtless these bevel wheel solutions will 
have the movement 
shown in Fig. 3, which is a familiar form of 
ratchet drill, in which the drill works in the 


seemed analogous to 


same direction no matter which way the 
actuating lever is turned. The use of the 


bevel gears for effecting this kind of move 
ment is not anew device. It did 
to me to exclude this in giving out the 
problem. Perhaps it is just as well that | 
did not, as I am convinced that those 
have contributed solutions substantially of 


not occur 


who 


this class have done so independentiy, and 
without a knowledge of its pre-existence. 
Solutions varying in no important particular 
from this old device have been contributed 
by Mr. A. Marlor, of Houghton, Mich., Mr. 
P. B. Cochrane, of Valparaiso, Ind., and by 
Mr. P.N_ Holst, of Copenhagen, Denmark. 
The last named gentleman has also con- 
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tributed by Mr. F. J. Kleinschmidt, Buffalo, 
My. ¥. Be that he 


does not think his device would answer for 


Kleinschmidt writes 


heavy work, or in a rock 
It might 
do in a case where only one or two ratchet 


case where the 
lever has a large range of motion. 


teeth were moved forward at each reversed 
movement of the lever. In the figures, A is 
the ratchet wheel, B the rock lever, and C 
the spindle. The arm £ is fixed to the 
rock lever B, the arm D being fixed to the 
spindle C. A link e works on a pin in the 
end of the arm #, and also on a pin in the 
end of a rock lever d, the latter working on 
a pin f in the end of the arm D. The outer 
end of tae rock lever d carries a pawl m, 
In the downward motion of the rock lever 
the pawl 2, which is carried directly by the 
ratchet wheei in the 
direction indicated by the arrow, and in the 
upward motion the ratchet wheel is again 
moved in the same direction by the pawl m. 
The range of this movement, through which 
it could act in accordance with the condi- 
tions of the problem, is exceedingly small. 

A curious solution, exactly meeting all 
the requirements of the problem, but only 
adapted to operate through a quite limited 
range of movement, has been contributed by 
Mr. Henry F. Noyes, of Elgin, Ill. This 


solution is shown in Figs. 6 and 7, respect- 











a useful one in the design of feed motions 
on some kinds of machines. 
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About Reheating Compressed Air. 
By FRANK RICHARDS. 


It is well known that after the transmis- 
sion of compressed air to the point where it 
is to be employed a considerable saving in 
the cost of the available power is effected, 
theoretically at least, by reheating the air 
before it is used. While many have called 
attention to this matter in various ways, few 
have given us any definite and reliable data 
regarding it. Little is generally known as 
to the actual economy of such a practice, or 
of the conditions under which it is practica- 


ble. Inthe AMERICAN Macurnist, August 
30, 1894, at the end of my article upon 


‘*The Thermal Relations of Air and Water,” 
I showed that where a certain volume of air 
has been compressed toa given pressure, if 
that air is then reheated and thereby ex- 
panded, the additional volume of compressed 
air resulting from the expansion is produced 
by an expenditure of heat much lower than 
the original volume of compressed air was 
produced for, and by a much lower ex- 
penditure of heat than is required to pro- 
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duce an equal volume of steam. The act),,) 
figures, all theoretical, are as follows 
To produce 1 cubic foot of steam 
pounds gauge pressure from water at (0 
Fahr. 240.44 units of heat are required 
produce by through «a1 
compressor, 1 cubic foot of compress ” 
at 75 pounds and 60°, 


compression 
about 2 cubic fe 
steam of the same pressure are requir r 
the heat 
cubic foot of compressed air will be 
240.44 x 2 = 480.88 heat 
thermal cost of 1 cubic foot of 


units employed in produci | 
units as 
compre 
air at the above temperature and press 
The temperature and volume of the air 
leaves the compressor will be consider 
higher than the figures here assumed 
as the air is invariably stored for a time 0, 
is transmitted through pipes to a dist 
Ultiniate 
employment, it may be said to always 


between its compression and its 


turn to its normal temperature befor« 
used, so that, whatever we may have at 
compressor, the air as it is delivered to ||, 
motor, or whatever apparatus may be 0) «1 
ated by it, will have cost, as stated, 480) xs 
heat units for 1 cubic foot at 75 poun|s 
The difference in the thermal cost of sny 
volume of compressed air produced by 

chanical compression, and the cost of 

additional that may r 

from the subsequent reheating of (ly 
air is very striking. Having 1 cuhi 
foot of compressed air at 75 pou 
and 60°, and 


volume of air 


which has cost, as 
have seen, 480.88 heat units, if 
heat and expand this volume of sir 
under the constant pressure of 75 
pounds until the total 
the number of 
heat units required to produce this 


volume | 
comes 2 cubic feet, 


second cubic foot of compressed. air 
at 75 pounds is but 56.47, or less than 
the number 
of heat units required to produce by 


one-eighth as great as 


compression the original 1 cubic foot 
of compressed air at 75 pounds 
Upon this showing this 
matter i certal.ly worth 
looking into a. little, by 


cause if there is such « 


al = possible opening for tly 
ew economical application 
A 4 of heat to the develop 
c ment of power, 
? ought to know it 


T 
i 


avail ourselves of it. 
The operation of 7 
heating compressed sir 


r 





| 


T 
] 








is correctly so terme: 





4 It is, in fact, a case of 
D* ° 
= doing work over agai: 
—s = . . 
} or of replacing in tli 
air heat that has been 
Fig.7 lost by it in previous 
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It must |x 

confessed that the pri 
sumption is all against our finding much 
profit in this direction. 
places in life 
work a second 


operations. 


There are not many 
where it 
time. 


pays to do our 
There is, as wi 
have seen, practically no air compression 
without heating the air, and there i 0 
transmission of air without its cooling 
very near its original temperature. If 

air could go immediately from the 
pressing cylinder into the motor cylin 
where it does its work, without losing an\ 
of its heat, it would have the same effectiv: 
power as it would have after long distan« 
transmission and reheating, and without th 
additional cost of that reheating. While 
are saying in all good faith that there is 
little loss of power in the transmission 0! 
compressed air to considerable distan 
and that the difference in pressure between 
the air at the ends of a long pipe, necessary 
to overcome the friction and maintain | 
flow, is but small, and that it is, toa great 
extent, compensated for by the increas 
volume at delivery, the fact still is that 
there is a great loss of power in the trans 
mission of the air, if we reckon from t!) 
moment when compression ceases, on 
count of the inevitable cooling of the 
Still this loss is not properly chargeable ‘o 
long distance transmission, for the loss is «I! 
accomplished before the air has traveled 
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y far. Supposing air to be transmitted 
miles, it must be conveyed with con 
rable rapidity if it does not get down to 
il temperature before the end of the 
quarter of a mile 

the volume of air under any constant 
sure varies directly as the absolute tem 
follows that to the 
ime by heating the air, its absolute tem 
doubled 
i0 Fabr., its absolute temperature will 
40 +- 461 = 521, and double this will be 
x 2 = 1,042, the absolute temperature 


ture it double 


ure must be The air being 


ired. This by the thermometer will be 
u 1461 = 581°. As the 
ture that is required for the air when 
ered into the motor, and actually be 
its work, it will be 


this is tem 


ing necessary, On 
unt of the ease and rapidity with which 
Ils, to heat the air considerably higher 
this theoretical 
within 


sed 


vrature Was 


temperature. In one 
my experience, where com 
air was reheated, and its 
the 


course, its 


absolute 
heater 38 
theo 
il increase of volume was the same, the 


increased at 


cent., and where, of 


tual increase of power realized was only 


i2 per cent. In this case the air was trans- 
mitted after the reheating about 20 feet, 

pipe Was not covered, and no precautions 
were taken to prevent loss of heat by radia 
tion. The theoretical temperature required 


louble the volume of compressed air at 
60° being 581°, the actual temperature re 
quired at the heater under the most favor 
ible conditions, in order to have a double 
ime available at 


S00” 


the motor, will not be 
than and this is a temperature 
that it is practically impossible to employ 
nd maintain, and we may as well give up 
il] thought of practically doubling the vol 
ume of compressed air by reheating it 

If instead of doubling the volume we only 
ittempt to increase it by one-half, or 50 per 
do, the 
required theoretical temperature (absolute) 
521 + 50 per cent. = 782, and 782 
161 — 821°, the theoretical temperature 
Adding « to this 
for the intermediate cooling, the actual 
temperature required should probably be 


] 


not less than 450°, 


cent 


which it is practicable to 
will be 


I lired iugh to allow 


The temperature of the 
air before the reheating being assumed to be 
60°, the increase of 
10 — 60 = 890°. 
required 56.47 heat units to raise the tem 


temperature will be 
As we saw above that it 


perature of 1 cubic foot of compressed air 
it 75 pounds gauge pressure from 60° to 
DS1°?, the increase of 

521, it 
temperature 390 require 
: 56.47 : 42.27. Then if the first 
foot of compressed air costs 480.88 


actual 
DSI 60 
the 
521 : 390 : 


temperature 
being follows that to 
raise will 
cubic 
heat units for its compression, and if thie 
dditional half of a cubie foot produced by 
reheating costs 42.27 total 
14 cubic feet under the reheating 
system will be 480.88 ++ 42.27 


heat units, the 


cost of 


= 523.15, and 


the cost per cubic foot at this rate will be 
523.15 + 14 = 348.76 heat units. The rela 
tive cost in heat units of 1 cubie foot of 
compressed air produced by compression 


alone, and of a cubic foot resulting from 
compression and reheating will be 480.88 : 
348.76::1:72. From this it appears that 
vain by reheating compressed air suffi 


ciently to increase its effective volume 50 


per cent. will be This is not 
the fair or correct way of stating it, how 
We may say that the total fuel ap 
plied with the reheating system will yield 
o&8 per cent. ¢.72 : 1 


28 per cent. 


ever 


>: 1 : 1.38) higher results 
without the reheating. 
very near the ultimate 
t can be attained in the way of economy 
by reheating dry compressed air. 
It was reported by the manufacturers of 
ippliances that superheated compressed 


thin are realized 


This seems to be 


tl 


used in lifts, jacks, engines, ete., in 
creases the efficiency fully 50° per cent.” 
The “manufacturers of air appliances” 
either were not responsible for their words, 
or they did not know what they were talk 
ing about. I have before this called atten- 
in the AMERICAN MACHINIST to the 
rapidity with which heated air in transmis- 
sion loses its beat, and that it is idle to think 
! ever heating compressed air except for 


t 


AMERICAN 


continuously running motors, and then by 
heaters very close to the motors. In Paris, 
where 25,000 horse-power is now employed 
for general compressed air service, the air 
in some instances is used to run steam en 
gines, the original boiler that supplied the 
engine with steam being retained as a heater 
That is all right, 


and wherever any motor or engine is to be 


and reservoir for the air 


run without interruption a heater for the air 
should certainly be employed ; but I have a 
list of different and distinct 
uses of compressed air, in not one of which 


would it be 


two hundred 
practicable or anything but a 
heat the air. In the 
United States at the present time there is 


losing operation to 


probably not one case in one thousand where 
compressed air is employed where one cent 
of profit could be realized from reheating 
the air. When, by and by, compressed air 
is widely used for small motors, and for mo 
small, the find its 
field of usefulness 


tors not so heater will 

In connection with this subject, it is hoped 
that the accompanying diagrams wil! be of 
some interest Fig. 1 


increase of volume accompanying the heat 


and value. shows the 


ing or reheating of compressed air. - The air 


iol ibs. aD | 


Temp. 661 





rather rhe ee I 
tote dt 4 ac 2 t bherrt ’ 
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diagram indicate the gauge pressures, and 


the figures at the right the absolute press 
ures, 
Fig. 1 

—— 


The Flow of Steam in Pipes. 
By WILLIAM Cox 


The formula generally used for obtaining 
the weight of 


rx 41438 
d 


steam flowing per minute 
from the discharging end of a steam pipe 
with a given initial pressure, is 
W x7 /* K (Pp, Ps) X a> 


where W = weight in pounds of steam dis 
charged per minute ; 
8 density or weight of one cubic 
foot of steam at the initial abso 
lute pressure, or p, + 15; 
Py initial gauge pressure ; 
Ps terminal gauge pressure 


d= actual diameter of pipe — in 


inches ; 


l length of pipe in feet 


at once evident that the solution of 
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Te 
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Diagram showing the increase of pressure by reheating compre ssed air 
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Fig. 2 


REHEATING OF 


heated 
initial temperatures of 0°, 


is assumed to be from the several 
32°, 60° and 100°, 
the pressure remaining constant during the 
operation represented. The relative volume 
at any temperature is indicated by the hight 
of the vertical line corresponding with that 
temperature, the hight from A Bto @ D 
representing one volume, and each horizon 
tal line above that indicating, successively, 
an additional one-tenth of volume. When 
the line E F is reached the original volume 
is doubled. Figures below the line 
A B the temperatures, 
Fahrenheit, and the lines above the upper 
line indicate 
temperatures. 


base 
indicate sensible 


the corresponding absolute 

Fig. 2 shows the increase of pressure only 
caused by the heating of compressed air, 
the volume being constant. The air is as 
sumed to be heated, as in Fig. 1, from the 
several initial temperatures of 0°, 32°, 60 
and 100°, and also from a number of differ- 
ent initial The pressures 
indicated by the several horizontal 


pressures. are 
lines, 
the vertical distance between any two ad 
jacent lines representing approximately one 
atmosphere. The figures at the left of the 


COMPRESSED AIR. 


practical problems by means of this formula 
is very tedious, especially if it is required 
to find the diameter of a pipe to discharge a 
certain volume of steam at a given pressure 
I suggest, therefore, the following method 
explained 
which is 

will be 


analogous to the one I 
for the flow of 


recently 
compressed air, 
much simpler than the above, and 
found to give the same results, 

The formula for the velocity of flow and 
the pressure absorbed, that is, the difference 
between the initial and terminal pressures, 
or Pr —ps, is 


y2 = 70,743 Se Xd 


(1) 
lzXs 
whence by transposition, 
Fy = V2 Xba Xe (2) 
70,7438 xk d 
and 
d= Ve xle xa (33) 


70,748 X Fp 


where #) = friction pressure absorbed in 
pounds per square inch = p, 
— Pe; 

initial velocity of flow of the 


steam in feet per second ; 


The temperatures are indicated as in 


171 


d = actual diameter of the pipe in 
inches 

j length of the pipe in feet 

zr value of 1 +4 =s for the co 

ud 

responding diameter, taken from 
Table I 
density or weight of one cubic 


foot of steam at the initial abso 


lute pressure, or Pp, + 15 taken 
from Table Il 

_ 3.6 , 

rhe factor 2 1+ , isa Variable co 


eflicient to compensate the loss of pressure 


caused by the entrance of the steam into the 
pipe, and the production of and 
Which, on account of steam pipes not being 


velocity, 


usually very long, should never be neglected 
Having value of J 
of tlow. the 


found the and from 


it the initial velocity volume of 


steam entering the pipe is found by 


iH Vv x d* 0.32725 (4 
whence by transposition 
, 0 
} . - (>) 
d O.82725 
and 
1 0) 
d 1 c —— (6) 
V x 0.82725 
where Q cubic feet of steam entering 


the pipe per minute under its 
initial pressure 


V initial velocity of steam in feet 
per second ; 
d diameter of pipe in inches 
Table |. gives also volumes of tlow for 


pipes of various diameters, calculated from 


the actual internal diameters of ‘‘standard 


pipes, for a uniform velo ity of 1 foot per 
second, the volumes for other velocities being 


in proportion 


As the product of the initial volume of 
steam and its weight per cubic foot must 
always be equal tothe product of the ter 


minal volume, or discharge, and its weight, 
it is evident that if we know the two former 
and the initial and terminal gauge pressures, 
the the 
from it the weight) can be approximately ob 


tained by 


volume of outflowing steam (and 
the following 
Mariotte’s law 

Terminal volume ) 

or discharge, D 4 


formukhe, based on 


Initial volume (p, + 15) ~) 
— — (4 
Po+ 15 
which transposed, vives 
" > ~15 
Initial volume GY = y (P2 + 1) (8) 


Hy “—- 1A 


when p, initial absolute 


f 15 
and = py + 15 


These 


pressure ; 
terminal absolute pressure 
that 
perfect: gas, and make no allowance for the 
eX pansion and contraction of the 
the different temperatures of the 
steam, so that when the difference between 


formule assume steam is a 


volumes 
caused by 


the initial and terminal pressures is consid 
erable, it is much better to take the volumes 
or the pressures from Table I 

By means of these simple formuke, any of 
the numerous problems connected with the 
transmission of steam through pipes may be 
easily solved. The following examples will 
make the method of procedure clear 

1. What diameter of pipe will discharge 
1) pounds of steam per minute ata pressure 
of 45 pounds, the velocity not to exceed 100 
feet per second 

By Table II 

4 pounds steam at 45 pounds pressure 
367.2 
100 
— 3.672 cubic feet discharved by a velocity 
of 1 foot; therefore by Table L. a 84-inch 
pipe would be required. 


40 9.18 


367.2 cubic feet, and 


2. The pressure in a boiler is 80 pounds 
per square inch, as indicated by the gauge 
What will be the volume of discharge from 
a 3-inch pipe 100 feet long, and what will 
be the gauge pressure of the discharge, the 
velocity not to exceed 100 feet 7 

By Tables I. and IL., s 
therefore by Eq. (2.) 

‘ 10,000 «* 220 « 0.2198 
Fp - on 

710,743 & 6 


= ().2198. 2 = 2. 


» 
~, 


1.14 pounds 


The discharge pressure p, = p, 


Fp — 
80 — 1.14 = 78.86 pounds. 
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By Table I 
( 3.075 & 100 307.5 cubic feet, and 
by Eq (7) 
p= 897.5 X 9 _ 311 9 cubic feet 
95 86 
3. The pressure in the boiler is 70 pounds 
and the initial pressure in the engine cylinder 
60 pounds. The pipe is 4 inches diameter 
and 250 feet long. What will be the volume 
of steam delivered in the cylinder pet 
minute ? 
Here Fy 10, 8 = 0.198, 2 1.9 
sy Eq. (1,) 
ve — 70,743 10 x 4 30,103 
175 &* 0.198 
V 173.5, therefore by Table I 
@ = 5.3804 XK 173.5 920 cubic feet 
and by Eq. (7,) 
Dp — *9 X 59 _ 1 042 cubie feet 
faa) 
4. Given a non-condensing engine as fol 
lows 
Diameter of cylinder, 27 inches 
Length of stroke, 82 inches 
Revolutions per minute, 60. 
Joiler gauge pressure, 70 pounds, « = 
0.198 
Cut-off at the half stroke 
The steam pipe is 200 feet long ; the maxi 
mum velocity of the steam must not exceed 
6,000 feet per minute; what should be the 
diameter of the pipe, and what will be the 


the allowing 5 


the 


initial pressure in cylinder 


pounds to be lost in pipe by radiation ; 


also, what will be the indicated horse-power 
of the engine ? 
The volume of steam used per stroke 
will be 
272 x 0.7854 K 82 x 0.5 = BS colts eek: 
1,728 
which volume will be required 120 times in 


a minute; the time in which the pipe should 


supply it -being, however, only 380 seconds, 
the pipe will be required to discharge at the 
5.8 x 120 X 2 1,272 cubic feet per 
Table I. that a 6-inch 
pipe will deliver 1,208 cubic feet per minute, 
100 feet 


with a velocity of 106 feet per second 


rate of 


minute. From we see 


with a velocity of or 1,272 cubic 


feet, 





DISCHARGE OF 


Diameter 





PIPES, 


TABLE I. 
3.6 


AND VALUES OF 1-4 


Discharge, 
26 Cubic Feet 
per Minute. 








Nominal Actual i Velocity = 
Inside Inside 1 Foot 
Inches Inches 
1 1.04 44 0.3583 
1% 1 61 3.47 0. &458 
2 2 06 2.83 1 3058 
2% 2.46 2 42 1.9916 
; 3.06 2 22 3 0749 
bya ah 2 O4 1.0058 
ir 102 1.90 5 3042 
1 150 1.80 6 6374 
5 > 4 1.73 8% 3201 
6 6.06 1 61 12.0333 
y 7 02 1 52 16 1375 
s OS 1.45 20.8455 
rT) 9 00 1 40 26 5125 
10 10 01 1 36 82.8458 
11 11.00 1.33 39.5958 
12 12.00 1 30 17.1205 
13 13.25 1.30 57.4500 
14 14 2 1 27 65.4500 
15 15.40 1.27 77 9333 
16 16.40 1.25 &R O67 
17 17.4.0 12 98.1708 
TABLE II. 
VOLUME AND WEIGHT OF STEAM, 
Boag) me es oh 
$45" | 26, 2a | & 
“i 82| FS | 28 2 
| 
1 330 36 | 0.0030 90 1.79 0 2089 
2 172 08 | O OO5S bs) 4 55 0 2198 
1 80 62 | 0 0112 100 4 33 0 2407 
5 72 66 | 0.0138 105 4.14 0.2414 
8 45 69 | O OR14 110 | 3 v7 0 2521 
10 37 84 | 0 OR64 115 | 3.80 0 2628 
12 31.88 | 0.0314 120 | 3 65 0 2738 
15 25.85 | 0 0387 12335 | 3651 0.2845 
18 21 78 | 0.0459 130 3 38 0 2055 
20 19.72 | 0.0507 185 | 3 i 0 3060 
22 1% 03 | 0 O5DS 140 | 316 0 3162 
25 15.09 | 0 O25 145 | 306 0 3273 
80 13.46 | 0.0748 150 2 96 0 3377 
35 11 65 | 0 OS58 155 2.87 0.3484 
th 10.27 0.0074 169 | 2.79 0.3590 
15 9.18 | 0.1089 165 2.71 0 3695 
nO 8.31 | 0.1202 170 2 63 0.3798 
5d 7 61 | 0.1314 175 2.56 0 3899 
60 7.0 |.0.1425 180 2 49 0.4009 
65 B49 | 0.1588 185 2.43 0.4117 
70 6 07 0.1648 190 2.37 0 4222 
75 5.68 | 0.1759 195 231 0. erg 
80 5.35 | 0 1869 200 2.26 0.4431 4 
RD 5 05 | 0.1980 210 2.16 0.4634 ¢ 


As areas of 


squares of the 


circles are to each other as the 


ir diameters, a simpler method 





REDUCING VALVES 


For reducing and maintaining an even steam, air or water 


pressure. 


These valves have been on the market for years, and 


are used by all the best and largest steam plants of the world. 


MASON REGULATOR GCO., Boston, Mass. 








ELECTRIC, STEAM 

AND PULLEY TYPES, 

GREATEST AIR VOLUME, 
LEAST POWER 


BUFFALO 





VENTI LATING FANS 


V BurrroPP 9, - thon N he 








Chicago 
Office, 
22 and 24 
West 
Randolph 
Street. 





YPE 
ns 


ROGRESSIVE AND 6) 
~APARTMENT 












Yusa 
Stationary Steam Engines 


(FOR ELECTRIC LIGHTING PURPOSES). 
By R. HH. TEIURSTON. 
12mo, Cloth, $1.50. 


JOHN WILEY & SONS, 


NEW YORE. 








Ready Made Iron Gears. 
Ready Made Brass Gears. 
Sense Made to Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00. 
GEORGE B, — 
Lexington, Mas 

and 125 South Tith St., 
Philadelphia, Pa., 

and 86 Seneca S8t., 
Cleveland, Ohio. 





HEAT YOUR WORKS 


BY THE 


“BLOWER SYSTEM.”: 
B. F. STURTEVANT COMPANY, : 


Boston, New York, Philadelphia, Chicago, London, Eng. 


FOR FULL INFORMATION AND 
ESTIMATES ADORESS 








BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


BRIDCEPORT, CONN. 


E. P. BULLARD, Pres’t. 


New York Office, 86 LIBERTY STREET. 


of finding the diameter of the 


for a given velocity is by the formula 


steam pipe 


Diameter steam pipe = 


—_ 


cylinder® x piston speed 


velocity per minute 


which gives in the present case, 
4/9” )* Oo.) 

: ’ 2 27 x& B20 

Diameter steam pipe = V a : : 
6.000 
6.23 inches 

By Eq. (2,) taking d = 6 inches, z 1.61, 

and V = 106, we have 
106 x 106 * 822 x 0.198 ie 
Fy => = 1 ‘ 


70,748 x 6 
pounds, which, with 5 pounds lost by radia- 
tion, makes the initial pressure in the cylin 
70 + 1.7) 
square 
This 
Eq. (2) 


der — (5 = 63.3 pounds per 
inch. 

that in 
has 
the 


be 


not seeing 
the 


instead 


is correct, 


quite 
discharging been 
taken of the 
slight difference that 
the safe side. 

To find the 
cylinder, 


v elocity 
initial, but 


there 


very 
would is on 


mean effective pressure in the 


we have, assuming the back press 
ure to be 1.5 pounds per square inch, 
Absolute initial pressure = 78 pounds. 
Multiplier for two expansions, 0.846 
Their product = 66 pounds 
Less absolute back pressure, 14.7 + 1.5 
= 16.2 pounds. 
Mean effective 
The 
therefore 


pressure = 
of the 


19.8 pounds. 


horse-power engine will be, 


HP. 27 &K 27 X 0.7854 xK 320 x 49.8 
33,000 
= 276 horse power 

The simple methods by which these dif 


ferent examples are solved will show how 


many others of a similar nature can be easily 


the 
difference a 


the results, 
may be 
slightly 
lost by 


almost 
70.000 


give same constant 
used, 
the 


friction 


any 


menting allowance for the 


pressure 


NEW GATALOGS. 


of Detroit, Mich., hav« 








The World Specialty Co.. 
issued descriptive pampblets giving particulars of 
their new automatic The 
will be mailed to all wbo ask for them. 


injectors. pamphlet 


We have received from the Geometric Drill Co 
New Haven, Conn ,a catalog illustrating and de 
scribing their tool for boring and turning shapes 
other than circular, such 
oval, ete. 


as square, hexagonal 


Theo. Audel & Co., 91 Liberty street, New York. 
send us a catalog of books relating especially to 
electricity, steam and mechanical 
arts, trades and manufactures. 
one interested upon application. 


engineering, 
It issent to any 


We have received from the Whiting Foundry 
Equipment Co., Harvey, 11l., an illustrated catalog, 
describing the Whiting cupola. In this pamphlet 


will be 
men, 


found much that is of interest to foundry 
and it is sent upon application. 


We have received a catalog of the Massachusetts 
Institute of Technology, Boston, for 1894-1895 
The catalog shows a highly satisfactory condition 
of the school, and will be found of value to those 
who are interested in matters of technical educa- 
tion. It is standard size (6’’x9’’.) 

We have received from the Draper Machine 
Tool Co., Worcester, Mass., a standard size (6’’x9’’) 
catalog illustrating and describing a full line of 
lathes, crank planers, and geared planers. 
of these machines contain new features, 
are interesting. 
tion. 


Some 
and all 
The catalog is sent upon applica 


We have received from the 
Attleboro, Mass.. 
and tools. 


Mossberg Mfg. Co., 
a catalog of jewelers’ machinery 
This catalog is composed of a number 
of separate sheets which are bound together in flexi 
ble covers by means of fasteners It makes a 
catalog which can be readily enlarged or changed 





worked out. For simplicity, and what will 


at any time, 


and is standard size (6’'x9’’.) 








THE DEANE 


BOILER FEED PUMPS, 


PISTON OR PLUNGER PATTERN, 
THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
SEND FOR ** THE DEANE SPECIALTIES.”’ 








PITTSBURGH, PA. 
sHICAGO, ILL. 


1EW YORK, W. Y. for 


Crescent Extra 


The Best Steel you can get anywhere 


Cold Chisels. 





FINE TAPS 
SEND FOR 
CATALOCUE. 









AND ADJUSTABLE TAP WRENCHES. 





Wiley & Russell Mfg. Co. 
Greenfield, Mass., U.S.A. 








BOSTON: 11 & I3 Oliver St., 


“R. MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES. 


B.M. TONES cc CO., 


NEW YORK: 143 Liberty St. 





LATHE 


$! PLANERS!! SHAPERS, &c. 1! 





9 to 04 il. Swing, 


Modern I Design. 
Valuable Features, 


CATALOGUE FREE. } 








World’s 





Not ¢ 
Awarde? a 
Medal 
at the 


because our tools were not on exhibition there 
but our customers write us that every tool built 

us has proven exactly as represented. Our 
‘laim is that ** Our tools are of the latest and most 
aperoved designs, while the workmanship, ma 
terial and finish are of the highest order.” Our 
catalogue will tell you all about them. Prices 
quoted on application. No time like the present 
to buy! 


SEBASTIAN LATHE CO., 


117-119 Calvert St., CINCINNATI, 0. 





Fair, 





FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and sennitnatoniae Price List Free by 





United States. 


H.W. JOHNS MANUFACTURING C0,, | 








87 Maiden Lane, NEW YORK, 


ASBESTOS CEMENT FELTING, “eee 








THE STANDARD 


Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the = > ha 


87 MAIDEN LANE, 
NEW YORE. 
PMLADELPMA, LORDOE, | 
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The McLagon Foundry Co., New Haven, Conn. 
ire about to erect a machine shop 100 feet by 40 feet, 
four floors, and will be in the market for machine, 
tools and general equipment. 


The Riverside Paper Company will build an 
vddition to its mill at Glastonbury, Conn. The 
drying machine causes some annoyance, as the 
paper does not dry as rapidly as it should 


It is reported that an arrangement has been 
made for the consolidation of the Elgin, Il., and 
Waltham, Mass., watch factories, with $15,000,000 
capital. They make 80 per cent. of all the watches 
made in the United States. 


Mr. H. M. Norris, who for the past year has been 
superintendent and mechanical engineer of the 
Appleton Mfg. Co., of Philadelphia, has severed 
his connection with that company to become 
president and mechanical engineer of The Norris 
Machine Co., Twenty-ninth and Jefferson streets, 





Philadelphia. The new company will make a spe- 
cialty of grinding machinery. 

The new plate girder bridge on Laurel street, at 
Hartford, Conn.,is pronounced one of the finest 
pieces of work in the New England States. It con 
sists of one span 155 feet long, with a roadway 
36 feet wide in the clear, and two sidewalks, each 
8 feet wide in the clear. The roadbed is entirely 
of concrete on buckle plates, no woodwork having 
been used. The bridge was designed and built by 
the Berlin Iron Bridge Co., of East Berlin, Conn. 

The Board of Trade of Carbondale, Pa., has 
succeeded in locating in that city the Pendleton 
Manufacturing Co., of New York City, manufact 
urers of the Pendleton steel spinning bobbin, 
whose plant at 501-507 West Fiftieth street, was 
destroyed by fire on January 19, 1895. The machin 
ery is now being placed, and the company will be 
ready to fill orders about the Ist of March at the 
rate of one thousand bobbins per day. Their 
plant is equipped with Bliss and Ferracute draw 
ing presses, and a modern machine shop outfit: 
about twenty hands will be employed at present, 
but it is likely that the plant will be largely in 
creased in the course of a few months. The com 
pany have orders ahead for about 150,000 bobbins 
for the silk throwing trade. 
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BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres, and Chief Engineer. 


> FRANK L. WILCOX, Treasurer, 


Architects and 


Builders of 





ngineers, 





BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 
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rhe above illustration is taken direct from a photograph, and shows the interior of a Boiler House 


the roof of which was designed and built by us 


The building is 75 feet in width by 275 feet in length, the walls being made of brick 
the roof being made of iron—iron trusses, iron purlins—and covered with cor- 


for the Amoskeag ™!‘ at Manchester, N. H. 


. and 


rugated iron, so that there is absolutely no woodwork anywhere about 
the building which can take fire. For boiler rooms this con- 
struction particularly commends itself, 
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Fitchburg Machines] “EXECS and other 


ODERN 


ETAL 
ANIPULATING 


ACHINERY. 


LIST OF GOOD 2D HAND TOOLS 
SENT UPON APPLICATION. 


THIS ONE 
48 IN. SWING 










CHATTANOOGA DOUBLE STRENGTH 


WOOD SPLIT PULLEYS. 
Lighter, Better and Cheaper than dren, 
Oval Bushings, Nailed Segments, 


ALARGE STOCK CARRIED BY 


COOKE & 60., 
163 & 165 Washington St., 
NEW YORK. 
MENTION THIS PAPER, 





HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut 8St., Philadelphia. 


Our New and Revised Catalogue of Practical and Scien- 
tifle Books, 88 pages. 8vo., and our other Catalogues and Cir- 
outage, the ones every branch of Science one 

© Arts, sent free and free o stage to any one any 
part of the world who will furnish his address. 





THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges. 
Cavnot be set wrong. 
Work must be correct 

Time saved in Pattern 

making and all wood 

working. 

CaTALOGUE FREE! 
FOX MACHINE CO., 
325 Nor. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England. 

















Machjnists’ Supplies and Iron. 


New York, February 23, 1895. 

Iron—American Pig—We quote standard brands, 
$12 to $12.50 for No. 1; $11 to $12 for No. 2, 
and $10.50 to $11 for No 2 Plain. Southern brands, 
$11.25 to $11.50 for No. 1; $10.25 to $11 for No. 2: 
$10 to $10.50 for No. 3; $10.50 to $10.75 for No. 1 
soft; $10.25 to $10.75 for No 2soft; and Foundry 
No. 4, $9.50 to $10 

Antimony—The market is quiet, prices are steady 
We quote L. X . Shc. to R440 Cookson’'s, Se to 
Slec.: Hallett’s, 7i4gc. to 7TW44c.; and U. 8. French 
Star, Sc 

Lard Oil—Prime City we quote at 53c. to 

Copper—The market is weak, and prices un 
settled. Lake Copper is quoted at 9.65c. to .7Te 
and Casting Copper at 9.20c. to 9.25e. Producers 
are exerting a greater effort to secure orders, and 
in some cases sold for less than the figures quoted 
above. 

Lead—The market remains weak at 0c. for 
spot, New York delivery. 

Spelter—The market remains dull, without any 
improvements. For spot and near futures 3 22%c. 
is quoted 

Tin—The market remains steady, with a fair 
demand; spot has been sold at 13.40c, to 13.45e , 
and near futures at 13 20c. to 13.35e 


«" 





* WANTED * 


“ Situation and Help" Advertisements only inserted 
under thie head, Rate 80 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach ua not later than Saturday morning for 
the ensuing week's issue, Answers addressed to our 
Cre ill he f vrarde 


Mech. draftsman wants position; good refs., N 
Y. preferred Box 114 AMERICAN MACHINIST 

rechnical graduate wants position as draftsman 
Address Box 118, care AMERICAN MACHINIST 

Designing draftsman (28) wants pos. in the South 
First-class tech. education, 8 years prac. exp.; best 
refs Address “*South,’’ AMERICAN MACHINIST 

Wanted —Position as foreman boiler maker: ex 
perienced in all kinds of boiler work Address 
Box 120, AMERICAN MACHINIST 

Wanted— Position by young draftsman; 3 years’ 
shop and 2 years’ drawing room experience ; tech 
nical education, Box 121, AMERICAN MACHINIST, 

Anexpert machine blacksmith and steam ham 
mer mat long experience in die forging and tem 
pering, wants position, Box 122, Am. MACHINIST 


(Conti ved on Page 174 ) 









ALL KINDS IN STOCK. 


FOR 

TOOLS, Manufactory, SEEFFIELD, ENG. 

DRILLS Chief Am. Office, 91 JOHN ST., N.Y, 
s WM. JESSOP & SONS, LTD. 


DIES, &c. 5 Medal World's Columbian uposition 1898. } 
FOR EXPENSIVE TOOLS 
Bohler Bros. Styrian Tool Steels 


Will be found to be the cheapest 
and best if wearing qualities 
are considered. 

HOUCHTON & RICHARDS, 


SOLE AMERICAN AGENTS, 
148 & 150 Oliver St., BOSTON. 


















C.W.LE COUNT 





5 
SOUTH NORWALK, CONN. 
REDUCED PRICE OF LE COUNT'S 
= HEAVY STEEL 000 .¢ 2 2 pam 
3 No. Inch. Price, Gos Soa 
a $4 RG ; 
| ae hese «5 ‘arg & 
S56 3 8 ega% 2 
ley geo 
Boobs: MS 
& 4 ree. & Tens 
& oon oe aun ¢ ~ 
gue So 
- 11-8 en 
> 114. . ace 
¢ BS eee sss sx 
ko 112 %®2oe5e0 
* 134 1.10525 ° 8 
rs 9 0 SEB se 
22 214° ices owe 
- 21-2 -1H 472? ow 
“ 3 1 o=s 8 ome 
a4 312 180 e> 6 6D 
= 4 .....2108 2 
62 £12..... 27 007 p— 
as 19....5 .8.2%528 2 
, 2 Fullset of 19 g2 60 BS. co ' 
a 2 (ext.)5 1-2., 4.00 25> [CQ 
= 21 (ext.)6 -5.0 FEO 
One Smal Set of 8—by t4inchesto20inch, - - $6.25 
One Set of 12—by 1-4 in. to 2 in. continued by 1-2 in, to4 in, 18.25 


These goois are for sale by CHAS. CHURCHILL & CO., 
L’t'd, 21 Cross St., London, England. 









ano TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





Foot power 
Star # Screw Cutting 
Automatic 
Lathes Cross Feed 


9 and 12 inch Swing. 
New Designs. Novel Features, 
Send for Catalogue RB. 
SENECA FALLS MFG, COMPANY 
687 Water St., Seneca Falls, N.Y, 








BOSTON WORKS 


FRANK BURCESS, Prop., BOSTON, MASS. 

Job Gear Cutting of all kinds, Spur, Bevel, Spiral, 
Ratchet, Worm, Rack, I lliptic, Index Plates, Noiseless, 
Fiberoid Gears, etc. Very smal or large. Send for 
Catalogue D, 1,100 sizes of Gears, 


WORKING DRAWINGS FOR SAL 


COMPLETE SETS of first-class w 
drawings of Corliss, Single Valve Automatic, Port 
able and Traction Engines, Saw Mills and Boilers 
from a manufacturer wrecked by the recent finan 
cial storm 

For sample sheets and prices address 


M., OFFICE AM. MACHINIST 








E. 


The Elliott Drill Press 


FOR ANY LICHT WORK. 


LARGE RANGE OF WORK—LOW PRICE, 











Now Manufactured by 
A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, MASS. 
SEND FOR CATALOGUE, 












DEV VUETVVUUUSs 


BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS, 
PROVIDENCE, R. I. 


HEAVY ACCURATE MACHINE WORK. 


Our skillas machinists and the character of our machine shop facilities for heavy 
work are indicated by the 12-inch Breech Loading Rifled Mortars and Spring 
Return Mortar Mountings made for the United States Government. Pamphlet 
reprinting the official reports which describe these guns mailed upon application. 


DPB Be Be Btn tt te tt te, he th th th, tn te nd 














ROOT’S FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 
_- 





SLOW SPEED, BEST 
POSITIVE MECHANICAL 
BALANCED. TION. 





P.H.& F.M.ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
Chicago Office: 1405-10 Manhattan Building. 





8. S. TOWNSEND, Gen. haves} 163 & 165 a ae St. 
COOKE & CO., Selling Agents NEW YOR 
In Writing Please Mention This Paper. 








WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


NEW YORK, 86 and SS8 Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. 
CHICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sts. 
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A practical mechanic & engineer, age 43, well rec- 
ommended, wishes to correspond with parties in the 
South or Southwest in need of the service of a com 
petent man as engineer, sup’t or assistant to man 


-WANTED* 


** Situation and Hap {dvertisements only inserted 





under this head. Rate 30 cents a line for each ins er- lager, private secretary competent in business, de 
tion, About seven words make a line. | Copy should be |} sign, drawing construction and operation of ma 
sent to reach us not later than Saturday morning for } chinery and willing to consider offers in connection 
the ensuing week's issue, A addressed 10 OUT 1 with manufactories or the manufacturing trade 
care will be forwarded wherein such qualifications will be serviceable. 
, ( “ess Si 7 N NIS 

Wanted—A young mar earn the machine tool | 444re ilex, AMERICAN MACHI . 
business Must be a graduate of atechnical schoc . 
i must have worked three vears ina machine . 7 ER = _ 

A spe ndid opportunity for the right man ae MISCELLAN EOUS WANTS “p 

ry di ir 8s Hox 119, AMERICAN MACHINIST Advertisements will be inserted under this head at 

Wanted--Foreman to take charge of a floor of | 85 cents per line, each insertion. Copy should be sent to 
from 50 to 75 men on machine tools and special ma reach us not later than Saturday morning for the ensu 
chinery Mus t have had experienee, and be capa-| ing week's issue, Answers addressed to our care will 
ble of turning out good work at minimum cost, and be forwarded 
lots of it Address Competition, Am. MACHINIS1 -—s 

W ; ” ' ' Cheap 2d hd lathes & planers. Ss M. York, c lev’ v'd,0. oO. 

ant 08. as raft al r supt yan Eng 

lish « os mal ”) "13 ~~ rot a: os al abroad Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
A good draftsman, with knowledge of Spanish and Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 
French. A. C.S8., P. O. Box 47, Glendale, L. L,N.¥ 


For Sale—Second-hand drill presses,engine lathes 


Wanted—By the Nat'l Cash Register Company, | & planers. Dietz, Schumacher & Co., Cincinnati, O. 
Dayton, Ohio, a first-class man as foreman of pat Light and fine mach’y to order; models and elec- 
ternmaking dep't: must be a skilled & exp’d pat-| trical work specialty. E. O. Chase, Newark, N. J. 


ternmaker who thor. understands making patterns 
of wood, plaster or brass with a view to molding 
to the best advantage: opportunity for a competent 
& ambitious man. Address by mail immediately, 
John H. Patterson, Pres’t Nat'l Cash Register Co 


Wanted—A purchaser for a ; 
Mitts & Merrill, 913 Tilden Street, Saginaw, Mich. 

Model Locomotive Castings. Latest S sign. G. H. 
Olney, 163 Herkimer street, Brooklyn, 


good key seater, by 











ESTABLIGNESBD IN 1874. 


CLEVELAND TWIST DRILL CO. 
MACHINERY BARGAINS |SECOND-HAND MACHINE TOOLS. 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. ENGINE LATHES. 
Se —- 6 ft. Parker 


100 and 102 Reade Street, New York. 

85 Queen Victoria Street, London, Eng. 

5& Neue Promenade, Kerlin, (.. Germany 
Cor, Lake and Kirtland Streets, Cleveland, 0, 





HAND LATHES, 


16 in. x Taper 











4 10 in. x 41 in. Garvin 
f b 6ft, Eng Lathe 9 it t. Blaisde 
+ tea x6 it ‘ ~ i6 in. x en Bla i Be 1 12 x 5 ft. Pratt & Whitney 
i 48 + leh Golf 2 a0 rr gla 1 12in. x5 ft. Back Geared. 
22 2 hin x slai 
5 ) ¢ 
‘ 12 it IS in. x 6ft New Haven Win. 268 
4 1s ~4 Head Sin x 8ft Blaisd 
26 ”) 60 . Ra Sin. x 8 ft. Wamesit MISCELLANEOUS, 
ed ! Bemer aeroe 18 in. x 10 ft, Blaisdel | 
7 0 n. Bolt Cutter iWin x 9ft.D.W Pond | Garvin Profiler, one spindle, 
0 0 in, Sha; Trav Hea Win, x 6 ft. Bullard No. 2 National Bolt Cutter 
>| 18 tear Cutter, 54 in 4in. x12ft Geo. Gave | 46 in. Gould & E, Automatic Gear 
7 0 ; Mil ling Machine 26in.x 9ft. Lathe & Morse Cutter 
Ste am Hammer, F.& M.,1,0001 9 in. x 12 ft. Fifield, 26 in. Pulley Lathe 
10 ft.-16 ft. Vertical Boring and Turning Mill, Crar Blower . Win. Pulley Lathe 
> . 
Boiler Rolls, Punch and Shear, et PLANERS, >in. Cutting-off Machine 
16in. x 16in, x 3ft. Walter Bros No. 2 Springfield Tool G 
Send for full list list and prices. 22in. x 22in. x 4 ft. L. W. Pond No. 1 Garvin Screw M 
22in. x 22 in. x 6 ft Pond Ma 21 in. Squaring She ar. 
GEORGE PLACE MACHINE CO, | | ':1% 0 in 
® 24 in. x “24 | in. x 5 ft. Putnam 14 ft. Power Draw Press. 
i 50 Ib. Ge rE op Pres 
145 Broadway and 86 Liberty St., SHAPERS. 100 Ib: Stiles tower Drop Press 
NEW YORK, 10 in. Pratt & Whitney 3 75 1b. Drop Presses 
10 in, Juengst, Crank Nos. 2,4. 6and 42 Eaton Power 
15in. Juengst, Friction Pres 
10in, Wood and Light Traverse | No. 31 Fate in Dubl acting Press. 


MANUFACTURERS |. Stara ita 
18 5. Pama Traverse Head, Garvin Wire Spring Coiler 


Y W P Be you large or Sin Hendey, Friction Several Woodworking Machines 
Ou ant ower. small. For rent, Also, a larve number of other machines Write for complete 
57,000 sq. feet of floor space—wil) split up to suit | list and detailed des 


ription. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 
Also, 51 North 7th St, Philadelphia, Pa. 


The Andrew Patent Grip Socket. 
Patented May 14, 1889, and Sept. 4, 1894, 


Is the original (not copied) device for 
holding and driving The old system 
of Straight and T aper Shank 
Drills. ith Andrew’s Patent 
Inclined Groove Milled in the 
Shank. No more Twisted off 
Tangs. Best Practical Drill Chack 
inthe World. Beware of Frauds. 
Infringements on these patents will be 
prosecuted, Send for Catalogue. 


M.L. ANDREW & CO., Cincinnati, 0. 


SECOND-HAND MACHINERY FOR SALE. 


Lathe, Shaper, Drill Press, Pipe Cutting 
Machines, Emery Wheel, etc. 


full Machine 
Apply to 


LEWIS N. LUKENS, 


22 COLD ST., NEW YORK. 


tenant— Building new—8 stories—factory construc- 
tion—exterior windows to each floor—Gas, Electric 
light and power—elevators—rent and insurance low. 

Address, J.J. VANDERGRIFT, 
Imperial Power Bld’g, Pittsburgh, Pa. 











PAT 'D SEPT. 4.94 











won =. 
MAS! 


W.C. YOUNG MFG. CO., 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 
CHAS. A. STRELINGER & CO., 





Also a assortment of 


sold cheap. 


Tools will be 











Tools, Supplies and Machinery, 

fe PL BLAKE & JOHNSON, Waterbury, Conn., 
vexing sl PIN, SAPETY PIN, HOOK AND EYE MACHINERY, 
IO) 4s Bent Wire Goods a Specialty. Send Samples that we may 
E. w. BLiss co.]||COLD SWAGING 
o SHEARS, DIES Sg 


DETROIT, MICH. 
AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 
1 ADAMS ST., BROOKLYN, WW. Y. MACHINE 
for reducing 





and pointing 
wire and_ tub- 
ing. If inter- 
ested address 
the manufact- 
urers, 


EXCELSIOR 
NEEDLE 60. 


Torrington, 
Conn. 


ano SPECIAL MACHINERY. 
The STILES & PARKER PRESS CO. 








For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 

W anted--Small size 2d-hand Colt’s disk or Ameri 
can Eng. Co.’s engine. Geo. Kratz, Evansville, Ind 
Wanted—Mach’y to build, hardened ¢f case-hard- 
ened work. Passaic Falls Ma ch. Co., Paterson, N. J 

Wanted—To sell 4 or & interest in foundry and 
machine works to prac molder. Good business. 
Invoice, about $5,000. H. H. Mason, Mt. Carmel, II. 


Wanted—To correspond with any one in need of 
a first-class key-seater, Address Mitts & Merrill, 





No. 913 Tilden Street, Saginaw, Mich. 


Wanted—Aluminum and brass castings to make, 
lowest prices for satisfactory work ; prompt de 
livery : correspondence solicited. Twinning Camp 
bell, brass founder, 153 Liberty St., Paterson, N. J 

l new or good second-hand 15 to 2% horse-powe: 
upright boiler; also one 12 to 14 horse-power uj 
right engine. Address full particulars and prices 
Machinists,care of The ChenangoTel..Norwich,N. ¥ 

Introduction and negotiation of American pat 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards, M. | 
M. E., Mechanical and Consulting Engineer, No 
Laurence Pountney Hill, London, England. 





GAS BLAST 





English Agency: { 


AMERICAN GAS FURNACE C0., 


Oil Gas Plants 


FURNACES AND HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOQUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 
Finsbury, London, E. U., 


21 Cross St., 
England. 





SEGOND-HAND TOOLS IN STOCK, 


MODERN STYLE, LOW PRICES, 
ENGINE LATHES, PLANERS, 


ll in. x 5 ft. Sebastian 19 in. x 3 ft. Wheeler. 

13 x 6 Blaisdell 20 x 6 Pratt & Whitney. 

4 x 6 Reed with ck. 33 °° fg 4 6 ond, 

4 x 6 Hendey Taper a4“ Ux 4 Blaisdell 

li x 6° Plather 24‘ x 5° New Haven 

4 x &* Flather 24 °° x 6° Powell. 

16 x 6 Blaisdell. 24° x 6° Wood & Light 

16 x 6 !'rentice Bros 30 ** x 10°* Fitchburg 

16 x 6 Hendey 0 * x 10° Bancroft 

17 x 10 ** Lathe & Morse 36 ** x10‘ Lathe & Morse, 

Is x &‘** MeMahon 48 ** x12 ** Fitchburg. 

0 x 8 Pond 7 ** x12 “* Bement. 

” x 10 ** Putnam . 

22 x 15 ** Gleason SHAPERS, 

24 x 12 ** Fitehburg 

“4 x i4 Putnam 10 ** co Gould & Eber 

“4 x 22 ‘* Perkins ng ° Ftbg. Trav. Head, 

as x 12 ‘* New Haven 15 Hendey 

40 x 16 ** Perkin 15 ** Fox” Crank 

U x 18 Fitchburg Triple. 17 Prentiss ‘* Latest 

Turret Fox Lathe, 15 in 22 °° Triple Geared 

( shine t Turret Lathe, 18 in a 
DRILLS MILLING MACHINES, 

wees Garvin No, 2 Hand Feed. 

** Sensitive ’’ Drills, Brainerd No. 4 Stand. Plain. 

24 in. Prentiss B, G. Auto, Fd, Brainerd, No. 3 Stand. ‘‘Univ. 

28 in. Blaisdell B. G. Auto, Fd, 16 in. Centers, Cutters, ete. 


Imp. Radial 3 ft. Arm, 
Universal Radial 5 ft., Niles, 


UPRIGHT B. &T. MILLS, 

Al order, 

HOR. BORING & DRILL- 
ING MACHINES. 


Bement No. 2, Swing 54 in. 
Bement Cylinder Borer, large. 


BOILER TOOLS. 


Rolls, 5, 6, 8 and 10 ft. 


Brown & Sharpe No, 6 Plain 


Table 48 x 14, 
SCREW MACHINES, 
Pratt & Whitney No, 1 with Wire 
Feed, complete. 
‘New Pattern " with 2 in. hole, 
Back Gears and Auto, Turret 
MISCELLANEOUS, 
Steam Hammers, 300-800 Ibs. 
Bradley Hammer, 40 Ibs, 
Stiles Presses Nos. 1, 2 and 3. 
Keyseater for Pulleys & Whee!s. 
Gear Cutter 32in, for Light Spur 
Bement Boiler Plate Planer 16 Bevel and Worms, 


tt. for Lin. Plates, Acme | in. Bolt Cutter, 


J. J. McCABE, 


E. P. BULLARD’s |4 Dey St., 
NEW YORK. 


IN THIRTY YEARS 


prices on good new and second-hand metal 
working machinery have never been so low 
as to-day. 


38 in. with 2 Heads, 





The botton mark has been reached. 

Nearly all the good second-hand machinery 
on the market has been sold out. 

Stocks of new machinery are running 
down very fast. 

One month more will clean everybody out. 

Then prices on everything will advance. 

If you need anything, and want it at 
present low prices, better write for our list 
to-day. 

3esides our stock of new machinery, we 
have on hand a few first-class machines, 
slightly shopworn and also a few fine 
second - hand ‘as good as new.” 
Prices very low. 


tools, 


HILL, CLARKE & CO., 
Machinery Merchants, 


156 Oliver Street, 
BOSTON. 


12 & 14 S. Canal Street, 
CHICAGO. 


NEW AND SECOND HAND. 


PLANERS. 
24 in. x24 in. x 8 ft. Lodge & D. 
DRILL PRESSES, 





ENGINE LATHES. 


12in. x4 ft. Manhattan Co. 
l4in. x 6 ft. Lodge & Davis. 
16 in. x6 ft. Lodge & Davis. 20 in. Lever Drill 


16in. x8 ft. Blaisdell. $ on 4 4 . 
#1 in. x11 ft. Lodue & Davis. wie, 28 in, and 34 in, B. G. 


‘ . Drill. 
21in, x 8 ft. Lodge & Davis 24 . 

22 in. x 8 ft. Dietz Gang. osae. « peee. Patees. 
2% in. x12 le Special heavy Henley Swing Drill. 


patter 
™ in. x: wie elting Lathe. MISCELLANEOUS. 
7in. x2 orris r : 
‘ 7 4 2 No.1 Garvin Tapping Mach. 
28 in. x17}4 ft. New Haven. 1 No.2 Garvin Tapping Mach, 
1 Open Die Header for Head- 


TURRET LATHES. ing Bicycle Spoxes. 


1 Garvin Screw Slotter. 
12 in. and 15 in. Lever and ‘ ’v’d Engine Lathes. 
Screw Movement to Turret. | Turret, Brass Working and 
22 in. Turret Chucking. 


THE LODGE & SHIPLEY M. T. 00, 
CINCINNATI, 0., U. S.A. 
THE BEST MECHANICS 


MY VERNIER CALIPERS. 


Ask your Dealer for them, or send for 
Catalogue and Special Prices to 


E. G. SMITH, Columbia, Pa. 














MMCRO/IETER 


SEGIY H: 


BESLY 


CHICAGO, fhe § i 
Send for 200 
pede jll., 200) 











WANTED 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Planers, Drill Presses, Shapers, Milling 
Machines, etc., address, 


The Fosdick & Plucker Machine Tool Co., 





CINCINNATI, OHIO. 





For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Go., 





CLEVELAND, OHIO. 


STEEL BALLS 









WRITE FOR 
INFORMATION, 
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ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 


WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements 
Works and Main Office: GERMANTOWN JUNC., PHILA., PA 


New York, N. Y.: 616 Havemeyer Building Artanta, Ga.: Chas. H. Willcox 
Dattas, Tex.: Hunter & Booso. 


THOS. H. DALLETT & CO.,|Shriver’s New York searing Cranes 


YORK ST. & ee nee CAEL FOR HAND OR 
ELECTRIC POWER. 


ELECTRIC MOTORS 

Specially adapted 
for driving Machine 
lools, Cranes, Ele- 
vators, 
Pumps, 
Presses, 
and other 
Machin- 
ery. 
Wealso make 


Portable Drille, Hand 
Drills, Boiler Shell 
Drills, a Drill 


HARRISON SAFETY BOILER WORKS. 


2,72 



















T. Shriver & Cp, 233 Hast sot st 


MANUFACTURERS OF 


TRAVELING C RANES of 1%, 2,3,5 and 10 Tons 
fw A emai y Hand, or wesly orin part 


EMERY WHEEL 


NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 
HIGH SPEED POWER 








NORTON 


Emery Wheel Co. 


Worcester, Mass. 














Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., ” 
PHILADELPHIA, PA. 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK, 


SEND FOR CAT eOOUE. 


Send for Circulars 
and References. 




















2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 


MARIS BROS., 


SUCCESSORS TO 


MARIS & BEEKLEY, 


A New “ SAFETY” 








Latest Improvements. 
No Jumping of Chains. 
No Jarring of Load. Anti-Friction Bearings. 
ADAPTED FOR HEAVY OR LIGHT LOADS 


Iw 





EDWIN HARRINGTON SON & CO. (INC.), 
MACHINE TOOL BUILDERS, 


1515 PENNSYLVANIA AVE., PHILA., PA. 











articles, our stock is now limited to | Order now before our stock 
complete sets, with the exception of papers is exhausted. 


of two or three issues,and orders can 


DRAWING 59 | hereafter be filled by the set only. 
s A number of engineering schools 
By J. G. A. MEYER. dy ew these ae in ~~ of . s ee 
The demand for back numbers of | tet book on this important branc 

che American Machinist, containing | Of mechanics. American Machinist, 
this valuable series of articles, has The set of 92 peoens will be sent by 208 BROADWAY 
, 

NEW YORK. 


ADDRESS: 


been so great, that, notwithstand- | mail to any ad in the U. Caa- 
ing it has compelled us to issue | ada or Mexico for $5.00, aipald, 
special reprints of several of the! and toany foreign country fo 00. 













Machine Shops, Foundries, Elec‘ris Light and Power Plants. 













Dixon’s Silica UI cousana g a 
Graphite 
Paint 


Will preserve a roof for TEN to 
FIFTEEN YEARS-— perhaps 






IRON, 
— 


coum PIPE 








longer, without repainting. 
of every 
Unequaled for SMOKE STACKS, 
3 BOILER FRONTS, Etc. description. 













The National Pipe Bending Co. 


82 River St., New Haven, Conn. 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 































IMPROVED INDEPENDENT CHUCK. 


This cut represents a line of Improved Independent Reversible 


Jaw Chucks that we have lately added to our large list of Universal 

ZS and Combination Chucks. We make this style of Chuck in twenty- 

Ra A two sizes, varying in size by two inches from ‘four to forty-two inches 
ia in diameter. Send for Iustrated Price List. 


y THE E.HORTON & SON Cco., 


WINDSOR LOCKS, CONN., U. S. 
Or Ps HAS. CHURCHILL & CO., 21 Cross St., Finsbury, Londen, E. on °° E ngland. 


“CUSHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 

Screw Machines, and for Special 

Welle s+ «© © © &© © @ @ 
SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 


FoR PLANER CHUCKS PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
Address G. JORDAN, than any ehuck ever offered. This a = a booed 
@ Wayne STREET, 


pi Ferny Mass. | claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


The National. | THE D. E. WHITON MACHINE 60., 

ll UNIVERSAL or |) Oak Street, New London, Conn., U.S. A., 
COMBINA’ ION, Or, SELIC, SONNENTHAL & CO., 

Est'd 1882. Strongest. Easiest tochange. Best finish 86 Queen Victoria St., London, E. C., England. 


Reversible Jaws (patented) ¢ iving 5 changes in- 
SKINNER CHUCKS. 


cluding every possible position. fix USTRATED OaTa- 

LOGUE sent. Liberal discounts. Prompt shipment. 
Independent and Uni- 
versal Chucks,Combina- 


Address W. WHITLOCK, n 
9 Cortlandt Street, N. 

pom ' tion Lathe Chucks with 

' yatent reversible jaws, 


3 Y. 
Works, 1300 Hudson, Hoboken, N. J. 
rill Chucks, Planer 


WE LEAD, OTHERS FOLLOW. 
Chucks and Face Plate 


Sweetland Combination Chuck, oe — 
Reversible Jaws. Accurate SKINNER CHUCK CO., 


Standard Independent, Solid 
Shell, Solid Reversible Jaws, SEND FOR CATALOGUE, New Britain, Conn. 
Strong and True. 

SEND FOR CATALOGUE 


The HOGGSON & PETTIS MFG. CO., in boven Oe. THE PRATT CHUCK CO. 


CLAYVILLE, N. Y. 































Nuts? COLD DRAWN STEEL 





™"tTO USE. BRASS FERRULES 


TRUMP BROS. MACHINE CO., Mfrs.,| terrules of Every Descri tion. Bicycle 
WILMINGTON, DEL. Parts, Typewriter Bells, etc, 
SEND SAMPLES FOR ESTIMATES. 


= CTANES, | a ae 
ae “9 tk Lrtibitibiti bis 


CUPOLAS, LADLES, TRUCKS, MACHINISTS? SCALES, 


Whiting Foundry Equipment Co.,| PATENT END GRADUATION. 
225 DEARBORN ST., CHICAGO | HARVEY, We Invite Comparison for Accuracy with all others. 
New Yor« Orrice, 182 Front Sr. fu. EVERY SCALE GUARANTEED. SEND FOR LIST. 


SPEMEL'S PATENT Gates a cae eo 
Cy) ECONOMIC SAFETY HOISTS. ACHINER 


For Reducing and Pointing Wire, 
OVERHEAD TRAMWAYS, |] || ESPECIALLY ADAPTED TO POINTING WIRE 
TRAVELING CRANES, Etc. | 


‘| SPEIDEL & ROEPER RODS AND WIRE FOR DRAWING. 


|] For Machines or Information address the 
READING, PA. 




















Manufacturer, 


1S. W. GOODYEAR, Waterbury, Conn, 
Almond Drill Chuck, 


Sold at all Machinists’ 
Lf Supply Stores 
T.R. ALMOND, 
83 & 85 Washington St., 
Brooxktyy, N. Y. 














COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK, 


OCUMB & CO., oo 
PROVIDENCE, R.1. U.S.A. 














Owing toa change in our firm 
we will sell our 


TURRET TOOL HOLDERS 


now on hand, 





$16.00 for Nos. 





‘ if ¢ 
SEND FOR GATALOCUE. r and 1%, and 


iISTER MACHINE SCREW CO 


$26.00 for No. 2 
c. © wat 
~~ March 2oth. 


iT TURRET TOOL POST C0., 


226 La Salle St., Chicago, Ill. 












Manufacturers of Set, Cap & | 
Machine Screws, Studs, etc. 


HYDRAULIC MACHINERY, 





PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINGS, ACCUMULATORS. 


Send for Catalogue D, 


The W.&S. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 











Hydraulic U Packings. 


ie Fegiog — 904, 206, 208 & 210 East 43d St, New York. 
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ie HANDSOME 


NEWNV YORK, 
110 LIBERTY ST. 


™ LODGE & DAVE 


CIRCULAR 


CHICAGO, 
68-70 S. CANAL ST. 


MACHINE 
TOOL CO, 


DESICNERS AND BUILDERS OF 


= IMPROVED MILLING MACHINES 


EIGHT SIZES—PLAIN AND UNIVERSAL. 


FURNISHED ON APPLICATION. 


Works: CINCINNATI, O., U. S. A. 


BOSTON, 
36 FEDERAL ST. 


PITTSBURGH, 
MARKET & WATER STS. 





ENCINE LATHES. 


22’ and 24’ furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 
With all modern Improvements, 








Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 
to be obtained at a moderate price. 





Dietz, Schumacher & Co., 
Cincinnati, 0., U. S. A. 


THE LODCE &* SHIPLEY M. T. CO. 


CINCINNATI, 0., U.S. A. 























ee 


Advantages: Weight, Wide Belt, Five 

Step Cones. Cones extra 
large diameter. Back gearing of high ratio jon indle bearings, both, 
enas extra large. spindle hollow, extra large its entire length, carrie ge L 
has very long bearings on the ways, length and cross feeds graduated, 
’ saving measuring and calipering, head extra long, bed extra deep and 
long between centers. Simple device in headstock for instantly changing 
screw chasing pitch, also for chasing right or left. No gears to put on or take 
~ «=. Off. Infinitely superior to the ordinary lathe. — 


HC QUIN T’S 
' TURRET DRILLS 
Py eg ont Tong 


WILL DRILL UP TO %-INCH. 
Sensitive and Positively Driven. 


A. 0, QUINT, Hartford, Conn. 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1894, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price unbound, $3.00 per 
volume postpaid. Bound in cloth, $4.00 aa volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1894 are 
now carried in stock. Only complete volumes furnished prior to 1894, 
Readers desiring to complete their files or obtain separate 
issues for the year 1894 are advised to order 
soon, before our limited reserve 
stock is exhausted. 


AMERICAN MACHINIST, 203 Broadway, New York. 


STUART’ > PATENT COMPRESSION WEDGE COUPLING. 


NQ) k KEY> SEATING. 
SLIPPINC. 
coasts 4p in MARKET, also the 
PLEST and BEST. 
“oo ON TRIAL. 

Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 siz 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N, Y. 











ASSES: DROP HAMM ° 
a) ea OMT DROP Ure UT 


SENDF IR CATALC GUE 


Met 5Deck Mtg.© ©, 


apa HAVE N.CONN. 
i EST LINE IN THE MARKET 

















ry ORRESPONDENCE SOLICITED. 


"e § 


"Nn fe" tol @, 
In gfield 
=#Springfield, Ohio.#e 
1548 Crank Shapers, Power Presses, “Springfeld Muller” 48 in. 


18 in. Univ. Monitor Lathes, Arbor Presses, 
14 in. Hand Fox Lathes. | Bench Straightening Press. ! 








INP FIN 


WYMAN& GORDON 


WORCESTER, MASS. 











SEND FOR CATALOCUE. 


SHAPERS 


NEW FEATURES. 


FLATHER PLANER COMPANY, 


NASHUA, N. H., U. S. A. 


UTTIN 
UTTIN 
UTTIN 
UTTIN 


LELAND, FAULCONER & & NORTON CO, Detroit, Mich. 







18 in. Crank Shaper. 














P. BLAISDELL & CO., 








Enctanp—CHAS. CHURCHILL & CO. Ltd., 2% Cross St., 


7) 

-> 2 

2 = 

Manufacturers of 5 G 
ee 5 5 @ =o 
i Machinists’ Tools, $3 
WORCESTER, MASS. £65 Tz 
z 0 8 
= ce 
EVERY - i 
MACHINIST SHOULD HAVE oa 


A COPY OF 


JOHN BECKER MANUFACTURING CO., 





THE BECKER MILLER No. 4 





OUR CATALOGUE. THE PERKINS TnAW STROKE TRIMMER, 
SA eet 


An Indispensable Too! 


for all ench 


It isa 704 page cloth bound book. A copy can ta” one 
will be sent, express paid, to any one sending Best Design. Infringers 
$1.00, and the money paid for book will be re- Prosecuted. Trial, not 


orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


SOFT CASTINGS, 


Made from best grades of Pi ~~ for 
Light Machinery, Electric Work, ete. 


THE BURR & HOUSTON C0., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 


funded with first order amounting to $10.00 


MONTGOMERY & CO., 


105 FULTON STREET 
NEW YORK CITY. 











TEL ES Core se 


w. & D.MOGEY. 
45 ST. BAYONNE Nu 


OUR GRINDING MACHINES 


Are complete in every particular, and possess many valuable 
features peculiar to itself only. Note a few of the points: 


The main casting or column is a single casting from the floor to the surface where the swivel tal: 
and emery wheel carriage rest, making a very rigid tool. All flat surfaces are scraped to surface plates 
All kinds of work are always operated upon immediately over the water pan, and water can be freely 
used for every operation, and so conducted away in a proper course. The free use of water in 
all grinding operations is an absolute necessity to produce true and aero’ 
work rapidly. The machine is arranged for the instant change of speeds of traverse of wheel and 
revolutions of work to any speed between extremes without any change of belts. Fine adjustment are 
everywhere provided for, such as reversing points for grinding shoulders, and emery wheel adjustment 
Headstock swivel, swivel table and eme ry Wheel swivel base, are graduated. Every provision is made 
to make the machine the most complete Of its class and at the same time retain simplicity. Fully guar- 
anteed. For particulars and catalogue, address, 


LANDIS BROS., Waynesboro, Pa. 

















ENTS: England: Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. C. 
AG France and Belgium: Ad’ Janssens, 16 Place de la Republique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


ENGINE LATHES |@7%-WORKING MACHINERY, 


HAND LATHES, veer ppATHES AND Planers, Shapers, Drills, Slotters, Eto. 
Manning, Maxwell & Meors, _ | PRENTICE BROS. , Worcester, Mass. 


Selling Agents, 111 Liberty Street, New York 
60 South Canal Street, Chicago. 
424 Telephone Building, Pittsburgh, Pa. 





MANUFACTURE 



















ENCINE LATHES. ... -» 
HAND LATHES. . 2... « 


Standard Tool Room Lathe. 


Double Back Geared 
Head. 
11 to 21-inch swing. 


. a 
D M h T | C Makers of Vertical Drill Presses, 12 to_50 inch 
raper ac ine 00 0. swing, Radial Drill, Gang Dri. poe Se 
drills adial Drilling and Countersi Ma- 
Cnccesmer to LATED & MERES TUCE 68. veal yo ship plate and bridge work, Special 
illing Machinery 

WORCESTER, MASS., U.S. A. a * Lathes from 11 to 21-inch swing, any 
length of bed, with sirgle or double back-geared 
heads and any style of rest, with or without taper 

attachment. SEND FOR CATALOGUE, 

FOREIGN AGENTS: 

CHAS, CHURCHILL & CO., L't'd, London, Eng. 
SOHUCHARD?T & SCHUTTS, 59-61 Spandauerstrasse, Berlin, Germany. 
ADPHE JANSSENS, 16 Place de la Republique, Paris, France. 






» « « « PLANERS. 
» « « »« CRANK PLANERS. 











A Milling Machine or - - - - 
, a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 


Cincinnati, Ohio. 








ARMSTRONG'S 
Pipe Threading and 
Cutting-Off Machines. 


Both Hand and Power. 
Sizesilto6inches. | 

Water. Gas and Steam Fitters’ 
Tools, Hinged Pfpe Vises, Pipe 
Cuiters, Stocks and Dies univers 


FULL LINE OF 


STANDARD 


B, G, P. F. 













FROM ms ally aoe med ae Ont THE BEST. 
: . } —o - ¥” Send for Catalogue. 
22’ to 36" | =m —— ARMSTRONG MFG. CO., 
INCLUSIVE Bridgeport, Conn. 





Best all around THE TAYLOR-RICE ENGINEERING 00., | 


SUCCESSORS To THE 
Drills in the American Standard Gauge and Tool Works. 
Market. 


J. E. SNYDER, ; 


WORCESTER, MASS. 


ADJUSTABLE BLADE REAMERS 


Send for New Pamphlet. 


ARMSTRONC TOOL HOLDERS. 
BASS FOUNDRY AND MACHINE WORKS. 
Fort Wayne Inv. April 20th, 1892, 
ARMSTRONG BROS TOOL CO., Cuicago, Itt. 
Gentlemen:—All the Tool Holders we bought of 


—_—— : 
ae you are in use and giving excellent satisfaction 


saving many times their cost in the one item of 















Lathe and 
Planer 
Tool. 






D. SAUNDERS’ SONS, ‘e===*: 
& Pipe Cutting, 


THREADING, 


Tapping Makin 


THE PATENT WH?YEL, PIPE CUTTER shown in the cut combines simplicity 
with strength and lightness. Easily adapted to various sizes of pipe. Rolling instead of sliding motion 
No loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened, Less 
friction of par‘s than any other pipe cutter made. 


JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 





SEND FOR CIRCULAR. 













Sole builders of the Flat Tur- 
ret Lathe, also builders of other 








Turret Machinery. Publishers 
of ** Rapid Lathe Work,” by 
new method (IHartness System). 





Capacity 2 in. 
diameter, Send for catalogue. 


24 in. long. 


2 BY 24 FLAT TURRET LATHE. 





SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK, 
Do you know 


that we make 

the largest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drills for %4-inch holes and less. 
Endless belts. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 















Saws made 
in two sizes 
Nos. land 2. 
Cut 44 tos 
incres. Send 
for circulars jag 


Migrs. of Wood and Iron- Working Machinery 
Special Machinery to order 

23 River St., FREEPORT, ILL.,U.S.A. 
©, W. BURTON, London, Eng. 











— FOR - 
siyce | AA BEVEL GEARS, 
rigs + MS Cut Theoretically Correct. 
OR For particulars and estimates apply to 
TOOL HUGO BILGRAM, 
ROOM. 


MACHINIST, 


Successor to 
BREHMER BROS., 
440 N. 12th St. Philadelphia, Pa. 


MECHANICAL DRAWING 


Mechanics : Eeectri ily ; Architecture; Architectural Drawing and Designing; 
Masonry ; Carpentry and Joinery; Ornamental and Structural Tron Work; 
Steam Engineering (Stationary, Locomotive or Marine); Railroad Engineering; 
Bridge Engineering ; Municipal Engineering; Plumbing and Heating; Mining; 
Prospecting, and the English Branches. 


The courses commence with addition in Arithmetic, so that to enroll it is 
only necessary to know how to read and write. A Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary to review. Students can 
interrupt their studies and change their residences. Scholarships are not 
forfeited upon failure to pay installments promptly Each student is a class 
by himself, and has the advantage of individual direction by a competent 
instructor, Students make rapid progress in learning to Draw and Letter 
Specially prepared Instruction and Question Papers, Condensed, Simplified. 
The Steam Engineering course is intended to qualify engineers to secure 
Licenses All representations may be relied upon 

Send for Free Circular, stating the subject you wish to study, to 


ENGINEERING APPLIANCE Co. 
JAMESTOWN, N, Y. 











The International Correspondence Schools, SCRANTON, PA. -RACTICDS 


TRADE MARK REGISTERED. 


BORING AND 


TURNING 
MILLS, 





CUTTING-OFF MACHINES, 


HURLBUT-RoGeRS MACHINE Co., 





wii tool dressing alone, Very respectfully 
in F. A. RIDER, M. E, | 
” MANUFACTURED ONLY BY <~ 
ARMSTRONG BROS. TOOL CO., 76 Edgewood Ave., Chicago, 
Send for Circulars. 
CHAS. CHURCHILL & CO., Ltd., London, Eng., Agents. 
















Patent, | 
Feb, 28, 
1893, 


4,5, & 6fL Swing 


SS! Bickford, 


~~ LAKEPORT, N. #. 


So. Supsury, Mass, 















W. D. FORBES & CO., 
ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N. J. 


BINDING POSTS, CONTACT BUTTONS 


AND 
ALL ELECTRICAL MACHINE WORK. 
(TWO BLOCKS FROM 14TH ST. FERRY.) 


FINE MACHINE WORK, 


LICHT FORCINC, 
DRAUCHTING AND DESICNINC. 





ARE YOU ANNOYED 


when fitting keys to 
find the keyway has 
been cut out of line, 
or that the cutter 
jumped away from 


9 
CONN. 


Pipe Cutting and Threading Machinery, 





Li Its work, leaving a 

keyway that is im 

AJR possible to fit a key 

rae to. If you are, the 
i \ Colburn Keyseater | 

a will help you out 


FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 


|? ata It always cuts a 
7 A t . , “ge . 
1 oa perfectly true and 
H Ss ws straight keyseat 

Je a | — Send for illustrated 
= = ———— Catalogue. 


BAKER BROTHERS, 
365 South Erie Street, TOLEDO, 0. 


MALLEABLE IRON PIPE VISES. 





CURTIS & CURTIS 


No. 3 C. Forbes’ 
Patent Die Stock. 
Range 2 to 6 inches R. H. 





66 CARDEN ST., BRIDCEPORT, 


The Aurora Tool Works, BARNES’ — 
AURORA, IND. New Friction Disk Dril 


FOR LICHT WORK. 
BUILDERS OF 


Has these Great Advantages: The speed can be 


instantly changed from 0 to 1600 without stop- 


ping or shifting belts. Power applied can be 
graduated to drive with equal safety the 








smallest or largest drills within its range—a 
wonderful economy in time and great saving 
indrill breakage. Send for catalogue. 


W. F. & JNO. BARNES CO., 

1995 RUBY ST., ROCKFORD, ILL 

More. ENGLISH AGENTS, 

Ws CHAS. CHURCHILL & CO., Ltd, 
21 Cross ST., Finseaury, 

LONDON, €. C., ENGLAND 


(| 
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— 


Se INJECTORS FOR ALL CLASSES OF BOILERS. 3 


WM. SELLERS & C0,, Incorporated, 


PHILADEL. 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


3 Turn Tables, Testing Machines, Shafting, 
t—— Pulleys, Hangings, Couplings, eto. 


PHIA, PA. 








i ie & ALLSTATTER 60., 


HAMILTON, OHIO, U.S.A. 


OVER 300 VARIETIES AND SIZES OF 





DOUBLE PUNCH AND SHEARS. 


PUNGHES AND SHEARS | |_ 
WELDING MACHINES 
AND DROP HAMMERS. 








STARRETT’S FINE 


TOOLS S 


i 











Skilled mechanics prefer them. 








Live dealers sell them. Send 
for Coteiomiie, 2... 6 te t's 
4 
L.S.Star re al 
ATHOL, MASS., U. 








SENSITIVE DRILLS 


end for description or ask your dealer. 
D0’ AMOUR & LITTLEDALE, 204 E. 43d St., New York. 





DETRICK & HARVEY MACHINE CO., 


BALTIMORE, MD. 


MANUFACTURERS OF THE 
ADAMS 


Automatic Bolt-Threading and Nut-Tapping Machine, 


Made in all Sizes to Cut from 1-4’ to 6”. 





The simplest and most durable mac ye in existence, 


ree Lag eading head is made CF of steel. No links, 
springs, caps, cases, b or die vines tno or about 
the the mad. Separate ‘He vads and Die es Furnished. Write 


for descriptive circular and price list. 
Manufacturers of The Open Side Iron Planer, 








MAILED FOR 80 CENTS 





J go'80 Tay 


if Sy* Athol, Mass. 


\ Mechanics’ 2 
‘& $a Or be 






6-INCH 

} Firnm-JOINT 

TRANSFER 
CALIPERS. 









SEND FOR CATALOGUE OF 

SWEET’S 

ENTRAINED WATER SEPARATOR. 
THE DIRECT SEPARATOR Co., 


SYRACUSE, N. Y. 





Awe Screws and Studs 


in Brass a Steel, 
ue 


ar Cutting, She et Metal, Stamp- 
ine. Automatic Machinery built to 
order, Send sa ample « or drawing for 
estimate, 


SITTMANN & PITT, 


353 ADAMS ST., BROOKLYN, N. Y. 
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— THE — , 
PENBERTH Y 
SPECIALTIES, 
For THE Boner AND Enaine. Are THE EnGinerrs’ Favorites 

85, 900 PENBERTHY AUTOMATIC INJECTORS in use, . givin g px ertec ct satisfaction 

unde nditions. Our Je¢ Pumps, Water Gages and Oil Cups are Unequalled. 

mw Sano FoR PENBERTHY INJECTOR Co. "DETROIT, 
CaTracoceus BRANCH FACTORY aT WINDSOR, ONT. MICH, 





Aurowatic WATER GAGE. 





Say you wanted Gate Valves. 











LUNKEN GATE VALVES 


Say you wanied the best. 
Say you heard of the ‘‘Lunken.’’ 
Say you bought them. 
Say you tried them. 
Say you liked them. 
Say you wanted more. 
Say you told your friends. 
Say no more. 
Our new Catalogue gratis upon request. 
Consult dealer. 
THE rae See Sey COMPANY 





c JORN T 
HE LUNK KEN VALVE CO 35 GT St LONDON E 





STRANGE, BUT TRUE!! 
Tae New Process Raw Bios Geans 


ASTONISH THE 
MACHINERY WORLD. 


Outwear 


Albro Worm a Worn hear 


Consumes less 
power and gives 
better results 


They than any other 





any Metal. System. infor- 
it ‘ : %, mation cheer- 
a They require No ® fully furnished. 
Lubricant, ye 

They are Noiseless i 2. The Albro-Clem 

and Clean. - Blevator Co., 
NEW P SS RAW HIDE CO. 

ROCE DE CO ’ 411 & 413 Cherry St, 


PATENTEES AND SOLE MANUFACTURERS, 





SYRACUSE,N. Y., U.S.A. Philadelphia, Pa. 


Producing Profiled Work Ming is Almost Impossible 


If you have to buy your Cutters, by the high 
costs of these Cutters and by the iong time 
you will have to wait for them. Get a 


J. E. REINECKER, 


Chemnitz-Gablenz, Germany, 








RELIEVING LATHE and you will, 
», With surprise, find out how cheaply and how 
4 quickly youcan make your own Relieved Cut- 
a3 ters with either straight or spiral teeth, rect- 
E™ angular or side relief, also relieved worm 
= gear hobs with spiral teeth, faces 
rectangular to thread. 


cutting 





CATALOGUE AND REFERENCE LIST MAILED FREE OF CHARCE. 

















14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 





EUROPEAN ACENTS: 
CHAS. CHURCHILL & CO., Lid 21 Cross Street, Finsbury, London. 


SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 
SOLLER, Basel, Switzerland, 





HIS Lathe COMBINES the LATEST 
and BEST Improvements. Automatic 
Stop. Itis Simple, Durable, Indispen- 
sable. It will AUTOMATICALLY STOP the 
Carriage in EITHER direction. It is equally 
efficient whether FEEDING or THREAD- 
CUTTING. Running up to a shoulder, 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No Janger of spoil- 
ing either tool or work. It is a safeguard 
against accidents, in either direction. 4 
Feeds—It has all feeds in daily use with 
simple movement of lever. 
Threads—It has all threads in daily use 
with simple movement of lever. 
Carriage—T he Carriage reversesin Apron. 
No slamming of Countershaft. There is no 
Comparison between this Lathe and the old 
style or common lathe. Quick work, rapid 
changes, satisfactory results. Buy the best. 
Send for Circular. 


THE HENDEY MACHINE CO., 


TORRINCTON, CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed _ Simple, ccmpount, an triple Expansion 
and eh Speed Engines. ‘| Engines, High Pressure Boilers. 


Complete Steam Power Plants of 
Highest Attainable Effi- 
ciency, Address 


F Buckeye Engine Co. 
== No. 26 Franklin Ave, 
SALEM, 0. 













THE OTTO” GAS ENGINE WORKS, 
dod and Walnut Sts, PHILADELPHIA, 


Branch Office, 
245 Lake St., CHICAGO, 


New York Agency, 


18 Vesey St., N. Y. 





2 styles, Built from 1 to 60 Horse Power. Send for Circular. 


BACKUS wasee MOTOR CO. Newark,N. J. 
VENTILATING FANS, 








Over 40,000 Engines in Use 









> Branches; 111 Madisun St., Chicago. 
708 Locust St., St. Louis 


DRAWING MATERIALS 


your LIGHT RICHT “vane 


rm 





AND 
>_< 
Surveying Instroments, 
Th + ob ap jorte at stock in America, All r centetion 
Faries’ Patent UNIVERSAL LAMP HOLDER. fo fir a nt tr ting room ‘ have mad 9 stady of thie lis 
dee eal tren and tom. Ask your dealer for them or write id are wi ante vd to be as nearly perfect as it is poss ible 


ARIES MANUF'’G CO., Decatur, Il. tem ake “the = Pr onable 
CATALOGUE ON APPLICATICN. 





Catalogue free. 





JUST ISSUED. 


* 
“USES OF COMPRESSED AIR,” 
By ADDISON C. RAND. 
134 pages, 94 illustrationsy principally from original photographs and drawings. 


This handy volume is the only comprehensive work upon the uses of Compressed Air; it is accurate 
paper A age and beautifully printed upon heavy plate paper, Price, $1.00, postage p raid. Order of 
the publishers, the Repunlic Press, 14 Lafayette Place, N. \.; The V an’ Nostrand C 0.3 G. P, Putnam's 
Sons, of N. Y.; Damreil, Upbam & Co. (The Oid Corner Be 0k Store) , Boston, Mass, > Rebees Clarke &@ 
Co., Cincinnati, Ohio; The American News Co., and any book-seller. 


WILL SAVE ITS-COST 


IN SIXTY DAYS. 


Automatic Feed, 
Horizontal Stroke, 


QC SHOP SAW 


THE 0 & C CO. 


703-707 Western Union Bldg., Chicago. 
29 Broadway, New York. 


‘ONOVER’ 


HANDSOME CATALOGUE ON 


JONDENSER 
THE CONOVER MF6.C0. 39 Contuanot St.NLY. 


Creat Strength 


Is one of our leading points on all our tools. Write to us 






































for anything in the line of Drilling Machinery. 


BICKFORD DRILL AND TOOL CO. 


3 Pike Street, Cincinnati, Ohio. 
" DRY CTEAM. MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 42 Ibs. and 














as possible, the steam taking a spi soe * 
counee between the threads caus position. 
the water to be ew own by contr ritege) 
force against the outer walls, while the 
dry steam goes thro ugh the small holes 
to center « oes pe. Steam can pone at 
A = = as onvenien se may require 
alsc aa @ mveying steam lone dis- 
tance’ “fo r Steam Hammers, Dry Hous 
Water Gas Generators, ond fer oll par. 


i 2 ' Compressed Afr. 


poses where Dry Steam is necessary. hep 
NGINE & MACHINE WORKS, Manufactured by 
at coca Streets, Philadelphia. J.G.TIMOLAT, 


89 4918, Fitth Ave, 


drills from to 



















eanae STEAM ENGINES 
IN Ful VENT | 


Cont RACTS 
TAKEN FOR [omPcete PER 


\ FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Mlustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
(Tandem Compound.) Ice-Making and Refrigerating Machinery. 


AUTOMATIC 
WES | ON D> ENGINES 
ae 


: | WESTON ENGINE CO.,Paintel Post, N. Y. 
HIGH PRESSURE BOILERS 


AND Supply & Mouc« nervy C Scrar n.Pa, 


COMPLETE POWER PLANTS Be BE Rae ves car ig 








alates Seana 








REPRESENTATIVES. 
Schoil & Co. 126 Liberty St., N 











AMES IRON WORKS, °N” 


’ $8 Cortlandt St,, New Vork City. | 
18 South Canal St., Chicago, Ill, 


50 Oliver St., Beston, Mass, 
1026 Filbert St., Philadelphia, Pa, 











ORR & SEMBOWER, 


(INCORPORATED.) 
READING, - - - PA. 


VERTICAL, HORIZONTAL, MARINE and HOISTING -At 
ENCINES and BOILERS. 


Special discounts to Machinists and Dealers. 
WRITE 1 FOR | CATALOC iUE AND » PRICES. 


pT LANE & BODLEY | 0. 


CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 


(Turned) (Strong, self-oiling) (Good proportio 


SPECIAL STANDS FOR HEAVY SHAFTING 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Etc. 
COMPLETE POWER EQUIPMENT. 


PUNCHING =° SHEARING MACHINERY 
® BOILER MAKERS ROLLS. >t 































; 


NN E W UVOTY Manuract RING © 
JANesville , 35 




















FROM 1 TO 40,000 POUNDS WEIGHT. 


Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid, 
CEARINC OF ALL KINDS, CRANK SHAFTS, 


STEEL KNUCKLES FOR CAR wt Henge te 
s-Heads, Rockers, Piston-Heads, ete., for Locomotives. 
Steel Castings of Every Description. 
[ AST N f .* CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


—. SF. BRow DW, 


ENCINEERS, FOUNDERS & MACHINISTS. 









> =Simpson's Centrifugal ASA 2 inches m- 
Steam Separator. | PEAMER. oun. SHAFTING, PULLEYS Estimates and Plans fur- 
For Supplying Clean and Dry Steam pineal Runs with Steam ° nished for transmitting 
© kng Dry Ho 8, etc. 
ees pamnnangy as close to engine | WII work in any —oR— HANCERS, Etc. Power by 


Friction Clutch tch Couplings. HORIZONTAL 
fi AND 
STEAM SIRENS, 
oon ~ VERTICAL 
Send for Catalogue. a; SHAFTI NC. 








' 
THOMAS HOEY, 147 Sumzer St., EB. Bostcn, Mass., Agent. Send f Cireul 
JAS. BEGGS & CO., 9 Dey hy ‘New York, Agents. or ar, 





NEW YORK. 





17 Dey St., Kew York. “cage SOMME’ 1155 top Brocting same. 
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BROWN & SHARPE MPG. CO. 


PROVIDENCE, R. 


EN G INE LATHES. 


SPECIALLY ADAPTED FOR WORK 
IN TOOL ROOM. 


Catalogue describing these 
and other Lathes, mailed on 
application. 










Fxotanp—BUCK & HICKMAN, 280 Whitechapel Road, 

London, F 

vatanp—CHAS a & CO., Ltd., 21 C St., 

tinsbury, London 

}enmany—G BIKCHMANN, ry mechs 
“e- FENWICK FRER 21 Ma 

nance—F,. G = TZBERG ER, 100 , de Ne nilly 


pie > Sees +4. 


uteaux (5 

1eaeo, Tut “FRED A. RICH, 23 So. Canal 8 

ew York C k G. KRETS SCHMER, “136 Livests St., 
om 503. 











DOUBLE AXLE LATHE. 


sae NILES TOOL WORKS, oe 
> <>’ 
Sela LY «= JENKINS STANDARD PACKING IS THE BEST! 
BECAUSE [icicar" 


And J BNKINS BROS. GUARANTEE IT. 
NEW YORK. PHILADELPHIA. BOSTON. CHICAGO. 


BEMENT, MILES & CO., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


or BAILBOAD SHOPS, LOCOMOTIVE AND CAB BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, SHIP 
YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STREAM HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortlandt St. = £. H. MUMFORD, Representative. 











THE WORST JOINT YOU HAVE NEEDS 
THE BEST PACKING TO KEEP IT TICHT. 














SS eee 


THE GRAY PLANER. 


-»+-Manufactured by... 


THE G. A. GRAY Co., 


CINCINNATI, O., AND 121 LIBERTY ST., NEW YORK. 
Send for list containing ; a 
Over 100 SIZES and lengths, with illustrations. = - 


OUR LINE OF 


MILLING MACHINES 


EN BRACES EVERY DESIRED SIZE AND STYLE. 
UNIVERSAL— ses 
PLAIN POWER '? Svvies, 
LINCOLN PATTERN-:s:z«s, 
DUPLEX—3 sizes, HAND-—: £:zes, 
VERTICAL SPINDLE-—: size. 


We ALSO MAKE A LARGE VARIETY OF OTHER MACHINERY. 
WRITE FOR CATALOGUE AND PRICES. 


We have MACHINE TOOLS of ALL KINDS for sale. 


THE GARVIN MACHINE CO., 


Laight and Canal Sts., NEW YORK. 





















PLAIN 
No. 12 power 








PRATT & WHITNEY COMPANY, 
HARTFORD, CONN., U. S. A. 


Have recently improved the con- 
struction of Drop Hammers and made 
substantial reduction in the price of each 
size from 250 to 1,500 pound machine, 

Die Sinking, Milling and Profiling 
Machines and Trimming Presses are also 


offered at reduced prices. Quotations will be given on application. 





DROP FORGINGS AND 
MACHINISTS’ TOOLS 


OF EVERY DESCRIPTION. 
UNEQUALLED IN QUALITY AND FINISH. 


THE BILLINGS & SPENCER Co.. 


~ HARTFORD, CONN., U. S 
Chicago Office: 17 S. CANAL STREET, 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. ¢ 
France—L. ROFFO, 58 Boulevarde Richard Lenoir , Paris. Rus a al BLOCK, Moscow, 














MILLING macHine. — 51 North 7th St., PHILADELPHIA, PA. 








CLEVE  & OHIO. 


MANUFACTURERS OF 


gy TURRET ENGINE 


LATHES. 


ee 


| WARNER & SWaseY, | 














IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. | 














Hi THE HAYDEN & DERBY MFE. CO, 

Seas SOLE MANUFACTURERS 

al T/METROPOUITAN — TNVEGTORS, 

Five | |3] AUTOMATIC and 

ar DOUBLE-TUBE. 
8 THE MOST RELIABLE 








INJECTORS 
MADE, 


SEND FOR 
CATALOGUE Double Tt ibe Stati In- 
ona 
**4893. "" jee were ube, Stati Desi bie 
Tube Locomotive Injectors, =a D. H. injectors 
OFFICE AND SALESROOMS: 


No. 111 & 113 LIBERTY ST.. NEW YORE. 


Metropolitan 


FIFIELD TOOL CoO., 








IPRIGHT DRILLS, 
CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


pomer_ WYMAN: GORDON J. M. ALLEN, Presvenv. 


= ORCESTER. MASS WM. B. FRANKLIN, Vice-PrREsIDENT. 


—\y a m0) FORGINGS F. B. ALLEN, Seconp Vicre-PRESIDENT. 
OOD WORKERS’ VISES — J. B. Prerce, Secretary & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PR PRICES. 


In order to reduce our stock, we offer 16’, 18’’, 21 and 24” engine lathes, 16’’, 22 
24” and 27’ planers, 10’, 12” and 15” speed lathes, 15” and 20” turret lathes, at a ‘good 
discount from former prices. 

We also have a few 16” and 18’ second-hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 
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PAT. DEC. 5, 188% 
PAT. DEC. 4, 1888, 
PAT. AUG. 26, 1886. 








_jJv.M.CARPENTER &__ 


PAWTUCKET.R.|I. 





Losin & DIE 












